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EXECUTIVE SUMMARY 

This report presents the results of Harding Lawson hsociates' (HLA) Remedial 

Investigation (RI) conducted at McKesson Corporation's (McKesson) former chemical 

facility located at 9005 Sorensen Avenue, Santa Fe Spring, California. HLA conducted this 

work on behalf of McKesson in accordance with Consent Order 89190-007, issue5 by the 

California Department of Health Services (DHS), now the California Environmental 

Protection Agency - Department of Toxic Substances Control (DTSC). HLA's work was 

conducted in compliance with the DTSC guidelines and the U.S. Environmental Protection 

Agency's (EPA), October 1988, "Interim Final Guidance for Conducting Remedial 

Investigations and Feasibility Studies under CERCLA." Methods implemented during the 

RI are described in HLA's workplan entitled "Workplan (Revision 3), Remedial Investigation 

and Feasibility Study, McKesson Corporation Property, 9005 Sorensen Avenue, Santa Fe 

Springs, California," (Workplan), dated April 25, 1991. 

The facility is located at 9005 Sorensen Avenue, in the City of Santa Fe Springs, Los Angeles 

County, California. 'The site is fenced; occupies approximately 4.3 acres in an industrialjzed 

area; and is bounded on the east by Sorensen Avenue, on the south by Fontaine Trucking 

Equipment Company, on the west by a small agricultural field owned by Liquid Ar 

Corporation, and on the north by a &them Pacific Railroad easement and Anpeler 

Chemical Company (Angeles); a bulk chemical repackaging facility. 

McKesson Chemical Company, a fonner division of McKcsson, operated a bulk chemical 

repackaging facility at the site from 1976 to 1986. During this period of operation, the 

facility was organized into four areas for the purpose of chemical packaging: 

\ ' 
A solvent repack area, 

A corrosive repack area, 

. - A hydrogen peroxide repack area, and 

A Freon blending area. 

X 
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Forty-four aboveground storage tanks (now demolished) were situated onsite within the four 

areas of operations. The tanks were contained within 2- to 3-fmt-high concrete containment 

berms and separated by internal dike walls. Twenty-three underground storage tanks (USTs) 

are presently onsite and predominately located adjacent to the former aboveground solvent 

tank storage area. Railroad spurs are located along the northern and western boundaries 

of the site. Loading platforms and underground distribution lines were associated with the 

offloading of chemicals delivered via the railroad spurs. A dmm storage area was designated 

for the onsite storage of hazardous waste, though it was never used. 

In September 1985, the DTSC issued a Resource Conservation aad Recovery Act (RCRA) 

Part B Hazardous Waste Facility Permit for the drum-storage area This area has since been 

closed under RCRA regulations, The final RCRA closure report was submitted to the 

DTSC on February 5,1990 (HLA, 1990a). On June 28,1990, the DTSC acknowledged that 

the storage-drum area was officially closed. 

At the request of the DTSC, McKesson Environmental S e ~ c e s  (MES) conducted three 

subsurface investigations at the facility during its period of operation. Two studies were 

undertaken in the aboveground solvent-storage area, and one stu* was conducted in the 

corrosive-storage area Chlorinated solvents were detected in both the soil and groundwater 

in the aboveground solvent-storage area'in these investigations. The corrosive storage area 

was investigated for EPA extraction procedure (EP) Tdxic compounds; none were detected. 

The purpose of the RI was to assess the nature and extent of chemicals of concern in air, 

soil, surface water, and groundwater associated with the former operations at the McKesson 

site. 

!' 
The RI included the monitoring of ambient meteorological conditions and air quality, drilling 

of soil borings, drilling and installation of groundwater monitoring wells, cone penetrometer 

testing ( o ~ H y d r o P u n c h  groundwater sampling, the collection and analysis of surface and 

subsurface soil samples, and the collection and analysis of surface water and groundwater 

samples. All field work and physical testing of soil samples was performed by HLA 

geologists, engineers, and technicians under the direct oversight of a registered geologist 
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and/or professional engineer. Analytical testing of air, soil, and water samples was 

performed by a state-certified laboratory. 

HLA's investigation of surface and subsurface soil and vadose zone conditions at the 

McKesson site was conducted in two phases. The first phase of the investigation was 

conducted from June to August 1990. Thirtyane soil brings were drilled and sampled 

during the first phase. Samples were also wlleaed from four surface locations. Following 

review of the data collected during the first phase of the investigation, a second phase soil 

andvadose zone investigation was mnducted in January and February of 1991, during which 

an additional ten soil borings were dril!ed and sampled. 

Soil samples collected from borings drilled in the first phase of the investigation in the UST 

area, the aboveground storage tank area, and the Freon-blending area were analyzed for 

volatile and semivolatile organic compounds, glycols, and petroleum hydrocarbons. Based 

on the results from the first-phase borings, the samples collected from the three additional 

brings in the aboveground solvent-storage area were only analyzed for volatile organic 

compounds. 
. - 

Soil samples collected in the corrosive and hydrogen peroxide bermed storage area were only 
L .  

analyzed for pH and selected ions and metals, with the exception of the two samples that 

were additionally analyzed for volatile and remiwlatile organics, glycols, &d petroleum 

hydrocarbons. 

The groundwater investigation program consisted of the installation, monitoring, and 

sampling of a total of 18 onsite groundwater monitoring wells. Two wells were instabed in 

a discontinuous perched-water tone encountered at two locations within the site. Twelve 

wells were installed in the upper portion of the underlying aquifer zone. The first three wells 

installed, MW-1 through MW-3, were installed inside an 18-inch conductor casing set to a 

@th of approximately 42 feet belo- ground surface in anticipation of the existence of a 

perched-water zone identified during previous investigations by McKesson Environmental 

Services. Four additional wells were installsd in the aquifer, two at an intermediate depth, 

and two at the bottom of the aquifer, to assess vertical hydraulic and chemical distribution 
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characteristics. The monitoring well program was augmented by the collection of water 

samples using a HydroPunch sampling device. HydroPunch samples were collected at five 

onsite locations and twelve offsite locations. 

Onsite groundwater monitoring wells were monitored for depth to groundwater 14 times 

during the period from June 1990 through April 1991. During the same period, three rounds 

of groundwater sampling were conducted. Samples collected in the first round of sampling 

conducted in PLugust 1990 were analyzed using the following EPA methods: 

EPA Method 8240 - 1  lat tile organic compounds, 

EPA Method 8270 - Semi-volatile compounds, 

EPA Method 8015 modified - Glycols, 

EPA Method 418.1 - Petroleum hydrocarbons, 

EPA Method 150.1 - pH, 

EPA Method 9050 - Conductivity, 

EPA Method 160.1 - Total dissolved solids, 

EPA Method 9036 - Sulfate, 

EPA Method 425.1 - Surfactants, and 

EPA Method 300.0/6010 - General minerals, selected metals. 
,' 

Groundwater samples collected during subsequent sampling rounds were analyzed for volatile 

organics using EPA Method 8240 with selected samples being analyzed for general minerals 

and pH. Hydropunch groundwater samples collected from onsite and offsite locations mere 

analyzed for volatile organics using EPA Method 8240. 

Impacts to vadose mne soils and grgundwater by chlorinated hydrocarbon compounds were 

identified in this investigation. The predominant compounds detected in both the soil and 

groundwater are 1,l.l-trichloroethane (1,1,1-TCA), tetrachloroethene (PCE), trickiioroethe ne 

(T€E), and methylene chloride (dichloromethane [DCINJ). Elevated concentrations of these 

compounds dstected in the soil appear to be limited in their areal extent to the imrnedia:~ 

vicinity, including and surrounding the aboveground solvent storage area. Minor impacts to 

the soil were identified along the subsurface distniution lines connecting the nonhern 
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railroad spur to the UST area No significant impacts to vadose zone soils or groundwater 

were identified as resulting from activities associated with the storage, handling, or processing 

of mrrosives, hydrogen peroxides, or glycols. 

Two groundwater plumes exhibiting elevated concentrations of VOCs were identified during 

this investigation. An onsite plume, characterized by elevated concentrations of chlorinated 

hydrocarbons, including 1,1,1-TCA, PCE, TCE, 1,l-dichloroethene (1,l-DCE), and DCM was 

detected. Maximum concentrations of the major compounds comprising the onsite plume 

were detected in groundwater samples collected immediately downgradient of the 

aboveground solvent-storage area. Elevated concentrations extend offsite both downgradient 

and upgradient of the McKesson site. Even though a significant reduction of the 

concentration of compounds is observed perpendicular to the plume axis, the lateral extent 

of the plume has not been completely assessed. Vertically, the elevated concentration of 

compounds appear to be restricted to the upper part of the aquifer. No observations were 

made that would indicate elevated concentrations of dissolved organics or non-aqueous phase 

liquid solvents exist at depth within the aquifer. 

An offsite plume, characterized by elevated concentrations of MEK, MIBK, and BTEX, in 

addition to concentrations of chloriwed hydrocarbons, was identified to the north 

(upgradient) and west (cross-gradient) of the McKesson site. This offsite p!ume extends 

downgradient from the Angeles site, which appears to be a possible source. Based on the 

compounds detected in the soil and the groundwater at the Angeles site during a preliminary 

investigation conducted in 1990 by SCS Engineers and the distniution of compounds 

detected in the groundwater upgradient of the McKesson site, the Angeles site appears to 

have contniuted to the onsite plume identified at the McKesson site. 
\ 1 

The observed distniution of compounds in the vadose zone soils appears to result from two 

transport processes. Within and in the vicinity of the aboveground solvent-storage area, the 

observed distniution is most probably the result ofvertical migration of liquid-phase solvents 

through the vadose zone accompanied with lateral spreading along mnes of high permeability 

contrasts. Away from the solvent storage tank area and at depths of 40 to 45 feet bgs, the 
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detected concentrations of volatile organics appear to be the result of volatilization of 

dissolved compounds present in the groundwater. 

The observed plume configuration and aquifer test parameters indicated that the transport 

of chemical compounds in the groundwater is dominated by advection in a downgradient 

direction. Lateral to the plume axis, transport appears to be dependent primarily on 

diffusion. Diffusion also appears to control the distribution of compounds observed in the 

intermediate and deep zones of the aquifer. 

A baseline risk assessment conducted by McLaren/ChemRisk concluded that under current 

conditions, the concentrations of the selected chemicals of concern detected in the site soils 

do not pose a significant noncancer risk or a significant increased cancer risk to future onsite 

residential or occupational populations. Risks to o&ite populations were not quantitatively 

assessed. Site-related health risks assodated with the chemicals detected in groundwater 

were assessed using existing groundwater cmcentrations. Since the relative contributions of 

probable onsite and offsite sources have not been established, it is not yet possible to 

determine the groundwater health risks that are attributed to the McKesson property. 

- .  

Data collected as part of this investigation are sufficient to completely assess the extent of 

the groundwater plume identified onsite. However, offsite investigation of groundwater 

conditions is required to assess the downgradient, upgradient, and lateral extent of the 

plume. Assessment of soil and groundwater conditions upgradient of the McKesson site, 

including the Angeles site, is necessary to determine the magnitude of offsite contributions 

to the plumes identified both on and offsite. 

Because of the proximity of the USTs onsite to the aboveground storage tank area in which 
\ 1 

elevated lcveb of volatile organics were encountered during the investigation, it was 

recommended by McKcsson and agreed to by the DTSC that the removal of the USTs would 

be postponed until remedial measures were implemented that would effectively reduce the 

v6iatile content of the roils. One of the remedial action objectives presented in the 

Feasibility Study being prepared for onsite soii remediation is to reduce the VOC content 

Xv 
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of the soils in the UST area sufficiently to permit excavation of the USTs in full compliance 

with South Coast Air Quality Management District guidelines (SCAQMD Rule 1166). 

The following activities are recommended to complete the remedial investigation of the 

McKesson site: 

Upon removal of the USTs, collection and analysis of soil samples from beneath the 
tanks. 

Analyses of soil samples collected during the tank removal activities should be 
evaluated. 

A report presenting the results of the UST removals and incorporating data 
generated during this investigation should be prepared as an addendum to the RI 
Report. 

These activities would complete the assessment of vadose zone soils onsite . 

A workplan far the downgradient investigation of the groundwater plume detected onsite 

should be prepared. The scope of work associated with the downgradient investigation 

should be designed to monitor and assess the downgradient and lateral extent of the onslte 

plume. , \  

- 

xvi 
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1.0 INTRODUCTION 

Herding Lawson Associates 

?his report presents the results ofHarding Lawson Associates (HLA) Remedial Investigation 

(RI) conducted at McKesson Corporation's (McKesson) former chemical facility located at 

9005 Sorensen Avenue, Santa Fe Springs, California (Plate 1). HLA conducted this work 

in accordance with Consent Order 89/90-007, issued by the California Department of Health 

Services (DHS), now the California Environmental Protection Agency - Department of Toxic 

Substances Control (DTSC). U ' s  work was conducted in compliance with the DTSC 

guidelines and the U.S. Environmental Protection Agency's (EPA), October 1988, "Interim 

Final Guidance for Conducting Remedial Investigations and Feasibility Studies under 

CERCLA". Methods implemented d u ~ g  the RI are described in HLA's workplan entitled 

"Workplan (Revision 3), Remedial Investigation and Feasibility Study, McKesson 

Corporation Property, 9005 Sorensen Avenue, Santa Fe Springs, California," (Workplan), 
' 

dated April 25,1991 (HLA, 1990b). 

1.1 REPORT ORGANIZATION 

The following sections describe the study srea investigated, the physical characteristics of the 

study area, the nature and extent of the chemicals present in the environment, and an 
L '  

evaluation of public.health risks. 

Section 1.0 presents the purpose of the RI, a description of the general features, history, and 

past operations of the site and previous investigations. Section 2.0 descnibes the components 

of the RI. Results of the physical characterization of the site are presented in Section 3.0. 

Section 4.0 dtscnibes the nature and extent of chemicals detected in the soil and 

groundwater. Chemical fate and t rmport  processes are discussed in Section 5.0. Section 

6.0 presents the results of a bascline risk assessment. Summary and conclusions are 

presented in Section 7.0. 

@Printed on Recvcled Paper 
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1.2 PURPOSE OF THE REMEDIAL INVESTIGATION 

The RI was conducted to achieve four main objectives: 

Assess the nature and extent of chemicals of concern in air, soil, surface water, 
and groundwater associated with former operations at the McKesson site, 

Identify existing and potential migration pathways, 

Provide data sufficient to identify and evaluate appropriate remedial alternatives, 
and 

Collect and evaluate information necessary to prepare a remedial action plan in 
accordance with established regulatory guidelines. 

13 SITE BACKGROLPID 

13.1 Site Descriotion 

The facility is located at 9005 Sorensen Avenue, in the City of Santa Fe Springs, Los Angeles 

County, California (Plate 1). The site is fenced and occupies approximately 4.3 acres in an 

industrialized area The site is bounded on the east by Sorensen Avenue; on the south by 
\ b 

Fontaine Trucking Equipment Company; on the west by . . a small agricultural field owned by 

Liquid Air Corporation; and on the north by a Southern Pacific Railroad casement and 

Angeles Chemical Company (Plate 2). 

The facility lies at approximately 150 feet above Mean Sea Level (MSL). The surface of the 

facility is paved with asphalt, concrete, or a gravel base. Surface drainage is to the northeast. 

toward an adjacent drainage channahand Sorenscn Avenue. Plate 3 illustrates the layout of 

the facility and immediate vicinity on a site topographic map developed for the RI. 

132 Site Histoy 

Historic land uses were reviewed bystudylng available aerial photographs obtained from thc 

Fairchild Aerial Photography Collection at Whittier College and from Atrial Map Industries, 
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Santa Ana, California. From 1927 to the time that McKesson developed the facility, in 1975 

the site was undeveloped and may have been used for agricultural purposes. Railroad tracks 

were visible along the northern property boundary as early at ,1927. Activities in the 

surrounding area included agriculture, primarily to the north, and oil production to the south 

of the site. Industrial activities expanded into the general vicinity by 1965. By 1970, the 

railroad spur west of the site was present. 

McKesson Chemical Company, a former division of McKesson, began operating a bulk 

chemical repacking facility at the site in 1976. The facility ceased operations on November 1, 

1986, as a result of McKesson's sale of'~ubstantially all of the assets of its chemical company. 

At the time of closure, all underground and aboveground tanks were emptied 

During the period the facility operated, it was organized into four areas for the purpose of 

chemical packaging: 1) the solvent repack area, 2) the corrosive repack area, 3) the 

hydrogen peroxide repack area, and 4) the freon blending area. Chemicals were stored in 

both aboveground and underground tanks and piped to packaging areas as needed. Bulk 

chemicals were transported to and from the facility by rail and by truck. Finished products 

were generally transported from the facility by truck. 

A concrete trench-sump is present in th; northern portion of the facility adjacent to one of 

the railroad spun. The sump contains piping for chemical transport. Contents of railroad 

cars were sometimes ofnoaded directly to these lines and transported to other areas of the 

facility. 

Three buildings are currently present at the facility. The main building contained the office, 

warehouse, and packing and storageprea. The warehouse was historically used for chemical 

and material storage. The other two building were yard offices. All buildings are currently 

empty. The site also contains a truck scale and a truck pit for loading and unloading. 

Laading platforms and a drum-wash shed were removed during demolition activities 

conducted during December 1990. 

3 
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The facility contained a drum-storage area that was designated for the onsite storage of 

hazardous waste, though it was never used. The bermed, formerly covered, concrete pad in 

this area measures 26 by 20 by 05-feet-thick and had the capacity for storing 144 drums on 

wooden pallets. In September 1985, the DTSC issued a Resource Conservation and 

Recovery Act (RCRA) Part B Hazardous Waste Facility Permit for the drum-storage area. 

This area has since been closed under RCRA regulations. The final RCRA closure report 

was submitted to the DTSC on February 5, 1990 (HLA, 199Qa). On June 28, 1990, the 

DTSC acknowledged that the drum storage area was officially closed. 

Aboveground tanks onsite were grouped in four locations: (1) adjacent to the solvent repack 

area, (2) the Freon blending area, (3) the hydrogen peroxide packaging area, and (4) the 

corrosive packaging area. The solvent storage area contained 13 steel t a w  (S1 through 

S13); all aboveground tanks were removed d u ~ g  demolition activities conducted in 

December 1990. Tanks within the Freon blending area (S14 through S17) had been 

previously removed. The hydrogen peroxide and corrosive storage areas contained 27 steel 

tanks (C1 through C27); all tanks were removed in December 1990. All the aboveground 

tanks had been located within concrete-diked containment areas. The base of containment 

areas are composed of gravel and underlain by a compacted clay liner, except in the vicinity 

of fonner tanks S4, S13, and S18, where the ground surface was covered by concrete. After 

the facility was closed, the abovegrountf tanks were emptied using a vacuum truck. All 

aboveground tanks, loading platforms, dm-washing and repackaging sheds, and the RCRA 

Waste Canopy were removed during demolition activities conducted in December 1990 by 

Riedel Environmental Services. 

The fadlity presently contains 21 underground storage tanks (USTs) (U1 through U21). and 

tPX) sump (4401 and 4402). One IJP (Ul) is located adjacent to the fuel dispenser island 

and was used to store diesel fuel. Nineteen of the USTs (Ut through U20) art  located in 

the UST area and were used for solvent storage. Solvents were transferred from railroad 

cap along subsurface distn3ution lines, as illustrated on Plate 3. One solvent storage UST 

(U21) is located adjacent to the aboveground solvent storage area and was used to collca 

an assortment of spent solvent wastes. The two sumps are the neutralization pit (4401 and 

the mnoff control sump (4402). After the facility was closed, the USTs were emptied using 

4 
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a vacuum truck. The USTs were emptied again in December 1990 during aboveground 

demolition activities by Riedel Environmental Services after it was discovered that surface 

runoff water had entered some of the USTs with unsecured fill-pipe caps. No further UST 

decontamination was conducted. The USTs are planned to be removed following onsite soil 

remediation. 

Two waste streams were generated during facility operations: (I) corrosive drum-rinsing 

operations produced waste water, and (2) the solvent distn'bution lines (piping) were flushed 

after each use with isopropyl alcohol (IPA) and this generated a waste stream consisting of 

solvent-saturated IPA. 

The corrosive drum-rinsing operations, which took place in the former drum-wash shed 

shown on Plate 3, generated approximately 1,500 gallons per day (gpd) of wastewater. 

Wastewater that collected on a concrete slab was drained to a rubber-lined concrete 

neutralization pit (4401). Prior to discharge to the sanitary sewer, the wastewater was 

monitored for pH and other critical parameters. This discharge was permitted by Los 

Angeles County Sanitation Industrial Wastewater Discharge Permit No. 3785 (June 17, 

1985). After being rinsed, the drums were sent to a drum rocycltr and reconditioner. 

Drums were then either returned to the facility for reuse or disposed by the recycler. 
1 I 

Solvent-saturated IPA, generated during flushing of the solvent lines, was recovered in a 

closed-head metal drum. The drum was marked with the name of the flushed solvent and 

"XPA"; flushed material was reused to flush compatible products until it could no longer 

adequately clean the lines. 

Outside containment areas, surface p t e r  runoff produced during periods of rainfall drains 

to the runoff-control sump (4402) located in the northeast section of the property. The 

sump is approximately 2 by 2 by 4 feet and is equipped with a locking gate valve. When the 

fadity was in operation, a runoff water sample was tested for pH and specific gravity before 

the collected runoff was discharged to an unlined drainage channel north of the site. The 

discharge point is shown on Plate 3. Rainwater discharge was controlled by National 

Pollution Discharge and Elimination System (NPDES) Permit No. CA0057631, issued by the 

SFD 1300 
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California Regional Water Quality Control Board (RWQCB) in December 1975. Currently, 

the gate valve is closed, and rainwater ponds on the site during periods of heavy rainfall. 

133 Previous Investiealions 

133.1 Onsite Investigations 

McKesson conducted three previous subsurface investigations at the facility at the request 

of the DTSC. 

The first investigation was conducted in the aboveground solvent-storage area and was 

initiated on June 24, 1984. McKesson hand-augured four shallow borings at the locations 

shown on Plate 4. Three borings (B-2 through B-4) were located in the diked storage area 

and one "background" boring (E3-5) was located in the drainage channel. Soil samples were 

collected at 1,3, and 6 feet below ground surface @gs) and analyzed for volatile organics. 

In addition, one surface-water sample was colltcted from water ponded in the diked storage 

area. Soil and water sample results are summarized in Table 1. Volatile organic chemicals 

were detected in the soil samples. The surface-water sample contained glycols, butyl 

cellosolve, and ethanols. 
L '  

On October 4,1984, two soil samples were collected from the corrosive-storage area near 

the sulfuric acid tanks (C3 through C5); the exact locations of these samples are unknown. 

Samples were collected at approximately 0.5 and 1 foot bgs and were analyzed for EPA 

Extraction Procedure (EP) Toxic compounds. The analytical results are presented in Table 

2 and indicate that EP Toxic compounds were not detected. 

\ \ 

McKesson Environmental Services (MES) conducted the second investigation in the 

aboveground solvent-storage area in March 1986. Three soil borings (B-1 through B-3) 32 

ta 35 feet deep and four monitoring wells (MW-1 through MW-4) 25 to 29 feet deep were 

drilled at the locations shown on Plate 4. Soil samples were coflected at approximately 5- 

foot intervals above the water table and at more closely spaced intervals below the water 

table, which was at a depth of approxima:ely 25 feet bgs at that time. Six soil and three 
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groundwater samples were submitted to a laboratory for analysis. Collected samples were 

analyzed for volatile organics (EPA Method 8240/624), nonhalogenated volatile organia 

(EPA Method 801S), and plynuclear aromatic hydrocarbons (EPA Method 610). One soil 

sample (Boring B-1 at 27 feet) was also analyzed for semivolatile organics (EPA Method 

8270). Sample results for soil and groundwater are summarized in Table 3. Volatile organic 

compounds (VOCs) and petroleum hydrocarbons were detected in both soil and perched 

groundwater underlying the aboveground solvent-storage area. 

In October 1989, HLA conducted a limited investigation in the vicinity of the hazardous 

waste drum-storage area as pan of the required RCRAclosure. During HLA's investigation. 

five soil samples (SP-1 through SP-5) were mllected at approximately 0.5 foot bgs at the 

locations shown on Plate 4. Samples were tested for pH (EPA Method 9045), glycols (EPA 

Method 8015, modified), volatile organia (EPA Method 8240), and semivolatile organia 

(EPA Method 8270). Analytical results are summarized in Table 4. The roil contained only 

relatively low concentrations of tetrachloroethme (PCE) and trichloroethene (TE) 

underlying the RCRA drum storage area. 

133.2 Offsite Investigations - ,  

Environmental investigations have prtvi;iusly been conducted at four facilities in the areas 
. . 

surrounding the McKesson site (Plate 2): 

Southern California Chemical Corporation (SCC) 
8851 Dice Road, Santa Fc Springs 

Diversey Wyandotte Corporation (Divency) 
8021 Dice Road, Santa Fe Springs 

\ \ 

T-Chem Corporation 
9028 Dice Road, Santa Fe Springs 

- - Angeles Chemical Company (Angeles) 
8915 Sorensen Avenue, Santa Fe Springs 

7 
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1.33.2.1 Southern California Chemical Cornration 

SCC is located west of the McKesson site and on the north side of the drainage channel that 

flows to the east, along the northern boundary of the McKesson site. The facility is reported 

to be an original manufacturer of patented and proprietary inorganic chemicals for electronic 

and printed circuitry, plating, water treatmen4 and agricultural uses. Chemicals histoiically 

+s, femc manufactured onsite included: liquid copper sulfate; copper oxides; copper chlorid- , 
chiorides and other proprietary formulations that included ammoniacal and other etchants. 

Manufacture of zinc sulfate solutions was discontinued between 1977 and 1979. Chemicals 

reportedly used onsite as of 1985 included ammonia, iron, copper chemicals, hydrochloric 

acid, sulfuric acid, and other inorganic wmpounds (Kleinfelder, 1986a). 

SCC has a history of hazardous waste discharge, spillage, and leakage dating from 

approximately 1957. SCC possesses an industrial waste discharge permit. An investigation 

was conducted in 198511986 by J.H. Kleinfelder and Associates in response to requests by 

the California Regional Water Control Board and the California Department of Health 

Senices to monitor an onsite wastewater pond. The investigation was expanded after 

elevated levels of organics and inorganics were detected. A total of 19 soil borings were 

drilied to depths ranging from 15 to 110 feet bgs, and 13 monitoring wells were installed as 

pan of the investigation. Elevated 1 4 s  of the following constituents were detered in 
. ~ 

isolated wells at SCC (Kleinfelder, 1986a): - 

Trichloroethene (TCE) - 550 ug/L 

Toluene - 8,300 ugIL, 

Xylenes - 10,000 ug/L, 

Ethylbenzene - 3,000 ugQ, 
Tetrachloroethene (PCE) - 1.2 ugL, 

1,l-dichloroethene (1,l-DCE) - 100 ug/L, and 

- - 1,l-dichloroethane (1,l-DCA) - 100 u g L  

No sources for the organics were identified during the investigation. 
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1.33.2.2 Diversev Wvandotte Cornration 

Diversey is located west of the McKesson site across Dice Road. The facility has reportedly 

been operating under various names since 1951, and as of 1985 was producing a range of 

products including cleaners and defoaming agents. From 1954 through 1970, acids, alkalis, 

ethyl alcohol, and IPA were disposed of in onsite injection wells. From 1980 through 1984, 

the waste stream from the facility reportedly consisted of acids, alkalis, rnethylene chloride, 

chromium, phenolic, and crysilic acids. A subsurface investigation was condcaed in 1985 by 

J.H. Kleinfelder and Associates in response to concerns raised in a Preliminary Assessment 

prepared by the DHS in April 1984. 

Nine soil borings were drilled to depths ranging from 30 to 78 feet, and three were convened 

to groundwater monitoring wells. Only one of the three wells was analyzed for organics 

(purgeable halocarbons), using EPA Method 601. Low levels of organics were detected: 

Methylene chloride - 14 ugL, 

l,l,l-trichloroethane (1,1,1-TCA) - 8 u& 

PCE-9ug/L, 

TCE- 90 U& 

1,l-DCE - 34 U& \ L 

1,l-DCA-5ug(L,and 

Chloroform - 3 u g L  

No organics were detected in the soil sarnples analyzed (Kleinfelder 1986b). 

The T-Chem facility is located southwest of the McKesson site at  9028 Dice Road. Mate ri a1 s 

listed - - with the Santa Fe Springs Fire Department as being used by T-Chem include: chlorine. 

sodium hydroxide, hydrogen peroxide, ammonia, dodecylbenzcne, sulfur dioxide, sulfuric 

acid, dicthanolaminc, 1,4-dioxane, ethanol, ethoxysulfate, and sodium dichloroisocyanate. 

One 12,000 gallon USTcontaining diesel is known to exist onsite with four shallow (less than 
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40 feet deep) leak detection wells. It is not known whether groundwater from these wells 

has been analyzed. County of Los Angeles Department of Health records indicate that water 

samples from the waste streamlclarifier system, analyzed in July 1989, had detectable 

concentrations of: 

1,l-DCE - 18 ug/L, 

Chloroform ranging from 340 to 7,500 ug/L, 

1,1,1-TCA - 210 u g t '  and 

Toluene - 31 ug/L. 

Soil samples collected when the wells were installed had no detectable quantities of volatile 

organic compounds. 

1.33.2.4 Aneeles Chemical Company 

SCS Engineers conducted a preliminary site investigation at the Angeles in 1990, as pan of 

an underground storage tank permitting requirement of the Los Angeles County Department 

- . of Public Works (SCS, 1991). Angeles is a bulk chemical repacking facility located - 

immediately north, and upgradient of the McKesron site. Chemicals stored and used on the 

Angeles site include, but are not limited to: acetone, methylene chloride, l,l,l-TCA, PCE, 

methyl ethyl ketone (MEK), toluene, xylcne, isobutyl acefate, butyl cellosolve, IPA, propanol, 

kerosene, diesel and unleaded gasoline. 

Fifteen soil borings were drilled as pan of the site investigation and ranged in depth from 

20 to 60 feet bgs; one monitoring well was installed. CoUccted soil samples were tested for 

VOCI using EPA method 8240; grpyndwatcr was tested for VOCs using EPA method 624. 

Elevated levels of 13 different VOCs were detected in the soil: 

. - l,l,l-TCA-28mg/kg, 

PCE-48 mgkg, 

MEK-29m%kg, 

Acetone - 55 mgkg, 
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Toluene - greater than 220 mg/kg, 

Benzene - 15 mgkg, 

1,l-DCA - 0.31 mglkg, 

1,l-DCE - 0.68 mgkg, 

Ethylbenzene - greater than 210 mg/kg, 

DCM - 10 mgkg, 

4 Methyl - Zpentanone (MIBK) - 9.3 mglkg, 

TCE - 9.9 m&, and 

Xylene - greater than 540 mglkg. 

Eight VOCs were detected in the one groundwater sample analyzed: 

1,1,1-TCA - 120 U& 

Xylenes - 18 u g k  

Bemne  - 10 ugL, 

1,l-DCA - 21 u%L, 

1,l-DCE - 270 U& 

PCE 2 100 ugn, 
Toluene - 10 ug& and 

L 

TCE- 210 ug/L. . . .. ' - 

Acetone, MEK, and MIBK are not included in the target analpe list for Method 624 and, 
therefore, were not analyzed for. 
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2.0 STUDY AREA INVESTIGATION 

This section dexnies the field and laboratory investigation conducted by HL4 to 

characterize the site geology, soil and vadose mnes, hydrogeology, meteorological setting 

and air quality, and the nature and extent of contaminants at and in the near vicinity of the 

site. 

These investigations included the monitoring of ambient meteorological conditions and air 

quality, drilling of soil borings, drilling and installation of groundwater rnonitoringwells, cone 

penetrometer testing (CPT)/HydroPunch groundwater sampling, the collection and analysis 

of surface and subsurface soil samples, and the collection and analysis of surface water and 

groundwater samples. All field work and physical testing of soil samples was performed by 

HLA geologists, engineers, and technicians under the direct oversight of a registered 

geologist andlor professional engineer. All field work was done in accordance with the 

Project Procedures Manual presented as Appendix C in the Work Plan (HLA, 1990b). 

Analytical testing of air, soil, and water samples was performed by a state-certified 

laboratory. 

2.1 sm FEATURES INVESTIGATION 
b .  

A site feature investigation was conducted to propeily identify surface and subsurface 

facilities, features, and uses. Historical aerial photographs of the site were reviewed to 

document the land usage prior to the construcfion of the McKesson facility. 

f 1 

A detailed facility and topographic map (Plate 3) was produced to properly and accurately 

identify and locate site features including soil borings and monitoring wells. A combination 

of ,aerial photography and field surveying was used to create the map. All buildings, 

abovcground and underground tanks and piping, railroad spun, drainage channels, and other 

pertinent surface features are located on the map. This map was used as the base plan for 

this investigation. Locations of all brings, monitoring wells, CPT probes, and surface 
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samples were surveyed by a California state licensed surveyor. Survey data are presented in 

Appendix E. 

2.1.2 Geophvsical and Utilitv Survevs 

Geophysical and utility sunteys were conducted prior to initiating onsite and offsite 

subsurface investigation activities. Underground Senices Alert was notified prior to all offsite 

activities. Geophysical techniques including ground penetrating radar, electromagnetic 

conductivity, and electromagnetic frequency detection was used to detect and locate 

underground utilities in the boring locations. Subsurface distribution lines connecting the 

northern railroad spur and the underground tank area were also identified and mapped. 

2 2  HAZARDOUS SUBSTANCES INVESTIGATION 

2.2.1 Hazardous Material TVlKs 

Available infomatioa on chemicals historically used, stored, or mixed on the McKesson site 

are presented in Tables 5 through 7, and include volatile organic solvents, glycols, acids, 

bases, and petroleum hydrocarbons. Tables 5 through 7 also identify the historic contents 

of the individual tanks, the materials ot'iank construction, and tank capacities. . . .. . - 
2.2.2 Potential Contaminant Sources 

2.2.2.1 Onsite Sources 

Aboveground sobent storage tanks &l  through S-13 were located in the bemed solvent tank 

area immediately to the west of the UST area Historical contents of aboveground solvent- 

storage tanks S-1 through S-13 cansisted of PCE, metwcne chloride, 1,1,1-TCA, TCE 
ethylene glycol, propylene glycol, glycol ether, butyl cellosolve, isopropyl aloohol, Sorbitol 

(polyol), and Freon-113. 

13 
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Aboveground storage tanks S-14 through S-17 were located within a bermed containment in 

the Freon-blending area to the northeast of the UST farm. The historical contents of Tanks 

S-14 through S-17 are not known. 

The bermed corrosive and hydrogen peroxide storage area, located along the western 

perimeter of the site, contained aboveground storage tanks C-1 through C-28. Historically, 

Tanks C-1 through C-28 contained nitric acid, sulfuric acid, hydrochloric acid, acetic acid, 

sodium hydroxide, potassium hydroxide, Triton-N-101, Triton-N-100, naplum, and sludge. 

All aboveground storage tanks, the p&kaging sheds, the drum-washing shed, and all loading 

platforms were removed from the site during demolition activities conducted in December 

1990. 

The UST area, which includes Tanks U2 through U20, is located near the middle portion 

of the northeast quadrant of the site (Plate 3). Historical contents of Tanks U2 through U20 

consisted of fuels (gasoline), Stoddard solvent, mineral spirits, MCK solvent (a non- 

chlorinated, naphthene-based solvent), acetone, hexane, methanol, hydrocarbon solvent, 

cellosolve acetate, PX-2, plywl ether ED, xylene, toluene, heptane, isopr~pyl alcohol, 

methanol, and MEK. UST U-1 historically contained diesel fuel and is located in the 

southeast quadrant of the site adjaccnt'to the diesel dispenser. UST U-21 is located 

immediately south of the aboveground solvent tank-storzge area adjacent to the solvent 

packaging shed. UST U-21 was used as a sokent waste tank and also contained 

formaldehyde at various times. 

Sumps 4401 and4402 were used as a neutralization pit and runoffcontrol sump, respectively. 

Sump 44Ol is located near the nowwest corner of the site and stored minerd acids for 

neutralization of wastewater from corrosive drum-rinsing operations. Sump 4402 located to 

the northeast of the UST farm, was used to control runoff from the site. 

All USTs and sumps are currently in place. Contents of these tanks were removed with a 

vacuum truck after the facility was closed. The USTs were again emptied using a vacuum 
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truck during aboveground tank demolition activities in December 1990, because surface 

runoff had entered some of the USTs with unsecured fillcaps. 

In addition to being stored onsite, chemicals were handled at various locations throughout 

the site. Chemicals were typically delivered (in bulk) to the facility via railroad spurs near 

the northern and western property perimeters. Chemical product was historically transferred 

from the northern railroad spur to the aboveground solvent storage tanks and USTs, using 

loading platforms, the pipe trench sump, and subsurface distniution lines as illustrated on 

Plate 3. Product was transferred from the western railroad spur to the corrosive and 

hydrogen peroxide storage area using the loading platforms. 

Chemicals were packaged in the solvent, corrosive, and hydrogen peroxide packaging sheds 

at the locations illustrated on Plate 3. Packaged endproduct was typically loaded onto 

trucks in the truck pit area before distniution. 

2.2.2.2 Ofbite Sources 

. In addition to the onsitc chemical storage a m s  and potential release sources identified 

above, potential sources of contamination also exist offsite. Angeles is located approximately 

110 feet north of the McKtsson site (PTate 2). Angeles conducts a business similar to 

McKesson, handling many of the same chemical compounds. Chemicals rep6rtedly used or 

stored at the Angeles site are listed in Table 8. Thc results of a subsurface investigation, 

conducted by SCS Consultants for Angeles are presented in Table 9. Compounds detected 

in the soil included acetone, benzene, DCM, MEK, 1,l-DCA, 1,l-DCE, ethylbenzene, MIBK, 

PCE, toluene, TCA, TCE and xylenes. Benzene, 1.1-DCA, 1,l-DCE, PC& toluene, TCA, 

TCE, and xylene were detected in the groundwater sarnples (SCC Consultants, January 

1991). 

Another potential source of offsite contri'bution to groundwater quality impairment 

underlying the McKcsson site is the unlined drainage channel that parallels the northern 
property line and flows from west to east. To the west of Dice Road (appr&ately 118 mile 

west of the site), soil lining the drainage channel was observed to be stained, coated with an 
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unknown, unidentified, white powdery substance, and containing excess moisture. Because 

the white powdery substance was located offsite on property not owned or leased by 

McKesson, no samples were collected for analysis. 

METEOROLOGICAL INVESTIGATION 

Meteorological and ambient air-quality monitoring was conducted onsite from April 27 to 

May 24, 1990. The objectives of the air monitoring program were to develop a 

micrometeorological database to chijractcrizc diurnal windflow patterns, collect integrated 

ambient air samples representative of the season during which sampling was beingconducted, 

and measure "24-hour" and "less-than-24-hourn air contaminant concentrations at perimeter 

monitoring stations. Meteorological data recorded onsite during the initial two weeks of the 

monitoring program were evaluated to characterize the site-specific windflow profile and to 

select representative locations for the four perimeter monitoring stations. 

A CLimatronics F460 Wind Recording System was installed at approximately the center of 

the site on April 27, 1990. This instrument provided a continuous record of onsite 

windspeed and direction. Continuously monitored meteorological data collected onsite were 

convened to hourly averages. Four ambient air-sampling systems were also installed at the 

site. Locations of the Meteorological Station and the four sampling system sites are shown 

on Plate 5. Two sampling systems (Sites 1 and 2) were installed at the eastern and 

northeastern perimeters of the site to monitor the downwind conditions during the observed 

daytime sea breeze windflow. 'ha additional sampling systems (Sites 3 and 4) were installed 

at the southwestern and southern perimeters and were operated during the hours of the 

cxpcaed evening drainage windflow conditions. 

Two "24-hour" and two "Is-than-24-hour" ambient air samples were collected: 
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Sample Date Site Site Sample 
(19901 Number Location Interval 

May 1617 2 Northeast Perimeter 1100-1100 (24 hours) 

May 17-18 3 Southeast Perimeter 2300-0700 (8 hours) 

May 17-18 4 South Perimeter 2300-0700 (8 hours) 

May 23-24 1 East Perimeter 1100-1100 (24 hours) 

The air samples were collected in Tedlar bags enclosed in sealed cardboard boxes to prevent 

photochemical reactions during sampling and transportation. Subsequent to collection, the 

air samples were transported to Analytical Technologies Inc. (ATI), a State-certified 

laboratory, under chainsf-custody procedures for analysis for VOCs using EPA Method 

8240. 

2.4 SOIL AND VADOSE ZONE INVESTIGATION 

HLA's investigation of surface and subsurface soil and vadose zone conditions at the 

McKesson site was conducted in two phases. The first phase of the investigation was 

conducted from June to August 1990. Thirty-one soil borings were drilled and sampled 

during the first phase. Samples were also'collccted from four surface locations. Following 

review of the data collected during the first phase of the investigation, a second phase soil 

and vadose zone investigation was conducted in Januaq and February of 1991, during which 

an additional ten soil borings were drilled and sampled. The borings and surface-sampling 

locations are presented on Plate 5. 

2.4.1 Satfact Soil 

To assess the impact of surface water mnoff from the site, four shallow hand-auger borings 

(SSP1 through SS-04) were drilled and sampled near the runoff control-sump discharge 

point in the unlined drainage channel along the northern boundary of the site. A total of 

eight soil samples were collected at depths of approximately 0.5 and 1.0 feet bgs at each 

location. 
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2.4.2 Subsurhcc Soil 

A total of forty-one soil borings were drilled and sampled to assess the subsurface conditions 

in ten areas of concern including those identified as potential contaminant sources. Areas 

targeted for subsurface investigation are as follows: 

Underground storage tank area, 

Aboveground solvent-storage area, 

Corrosive and hydrogen peroxide-storage area, 

Neutralization pit, pump pits, and sumps, 

Railroad spur area, 

Freon blending area, 

Loading platforms and truck pit, 

Underground distribution lines, 

Parking lot area (background), and 

Underlying aquifer. 

A description of the drilling and sampling procedures are presented in Appendix A. Boring 

logs are presented in Appendix B. 

The initial drilling program was based on information obtained by MES during the previous 

site investigations. Approximately 3 deep borings and 31 shallow borings were initially 

planned for the investigation. The 3 deep borings (70 to 90 feet bgs) were planned to 

provide information on the subsurface lithology and the configuration of a clay layer 

encountered by MES, suspected to occur at a depth of approximately 30 feet bgs. The 

borings wen planned to be convqrted to groundwater monitoring wells to assess the 

condition of the underlying aquifer. The shallow borings (30 to 35 feet bgs) were to be 

drilled to assess shallow subsurface conditions. A maximum of 15 of the shallow borings 

were to be convened to groundwater monitoring wells to assess the conditions in the perched 

groundwater zone encountered by MES. 
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Because perched groundwater was not encountered across the majority of the site, the 

borings, initially planned to terminate at 30 to 35 feet bgs, were extended to depths of 

approximately 40 to 60 feet. Most of the proposed perched groundwater monitoring wells 

were installed in the underlying aquifer. Four of the proposed borings, including those 

planned for the UST area, were not drilled (SB22, SB-28, SB-29 and SB-31). 

Three soil borings, SB-25 through SB27,were drilled during the first phase at the perimeters 

of the UST area. Because of the limited space between the tanks, drilling within the UST 

area was not attempted. The borings were drilled to a depth of approximately 50 feet bgs. 

Six soil borings were drilled and sampled to assess the impacts associated with the 

aboveground solvent-storage area. During the first phase, Soil Borings SB-23, SB-24 and 

SB-30 were drilled within the bermed area to depths of 66,49, and 52 feet, respectively. Soil 

Borings SB-36 through SB-38 were drilled in the second phase after solvent-impacted soil 

was detected in samples from the initial three brings. Soil Borings SB-36 and SB-38 were 

drilled to the north and northwest of the bermed solvent-storage area to total depths of 65 

and 50 feet respectively, in order to evaluate the lateral boundaries of the impacted soil. Soil 

Boring SB-37 was drilled inside the bermed area to assess the vertical distribution of 

solvents detected. Because perched water was encountered during the drilling of SB-37, this 

boring was terminated at 32 feet bgs and'converted to a perched-zone monitoring well. 

Four deep and three shallow brings were drilled in the cormsive and hydrogen peroxide 

bermed storage area. Initially four deep brings SB-16 through SB-18 and SB-21 were 

drilled to depths of 58.5 feet, 65 feet, 41.5 feet, and 46 feet bgs, respectively. During the 

second phase, soil Borings SB-33 through SB35 were subsequently drilled in the 

northeastern section of the bermed qrea that had been inaccessible prior to the removal of 

the aboveground storage tanks. These three borings were terminated at 15 feet bgs based 

on the analytic. results from the initial four borings and field pH screening during drilling. 

Three brings were drilled and sampled adjacent to identified pits and sumps. Boring SB-4 

was drilled next to the runoff-control sump to a depth of 61 feet. Boring SB-6 was drilled 
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next to the pipe-trench sump to a depth of 52 feet, and SB-8 was drilled to a depth of 44 feet 

adjacent to the neutralization and pump pits. 

Seven borings were drilled along the two railroad spurs within the site. Four soil borings, 

SB-2, SB-S, SB-7, and SB-9, were drilled along the northern railroad spur. Borings SB-2 and 

SB-9 were drilled to a depth of 41 feet bgs, while Borings SB.5 and SB-7 were drilled to a 

depths of approximately 65 feet bgs. Three Soil Borings, SB-10, SB-11, and SB-20, were 

drilled along the western railroad spur. Boring SB-11 was drilled to a depth of 42 feet, while 

Borings SBlO and SB-20 were drilled to a depth of approximately 66 feet bgs. 

Boring SB-3 was drilled to a depth of 51 feet bgs within the bermed Freon-blending area. 

Four soil borings were drilled at locations associated with the loading platforms, truck pit, 

and underground fuel tank. SB-13 was drilled next to the underground diesel tank to a 

depth of 65 feet. Soil Borings SB-14, SB-15, and SB-19 were drilled near the loading 

platforms and truck pit to a depth of 42 feet. 

- Soil Borings SB-39 through SB-42 were drilled during the second phase next to fill ports 

and/or along the trace of the subsurface distniution lines that connect the northern railroad 

spur to the underground storage tank aria. These four borings were drilled to depths of 10 

feet. 

To assess background conditions in the soil and vadose zone, three borings were drilled in 

the parking area along the eastern side of the site. Boring SB-I was drilled in the northeast 

corner of the site, and SB-12 was drilled in the southeast corner. The borings were drilled 

to depths of 45 and 42 feet, respectiyely. A third boring, SB-32, was drilled between SB-1 

and SB2 in the northeastern corner of the site to assess a localized zone of perched water 

detected during the drilling and sampling of SB-2. SB32 was drilled to a depth of 42 feet. 

_ 

c Three deep borings MW-1 through MW-3 were drilled and continuously cored to a depth 

of approximately 72 feet to permit detailed description and identification of the site 

stratigraphy and to assess the conditions of the underlying aquifer zone. MW-1 was situated 
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along the southern boundary, MW-2 along the eastern, and MW-3 in the northwest corner 

of the site. Twelve-inch-diameter conductor casing was installed to a depth of approximately 

40 feet using a bucket-auger drilling rig to seal off a perched groundwater zone identified 

in the previous investigations by MES. 

2.43 Soil Analvsis Pm~ram 

Selected soil samples collected during both phases of drilling were submitted to laboratories 

for both physical properties and chemical analytical testing. A summary of the physical 

property tests and chemical analytical analyses conducted is presented in Table 10. 

243.1 Physical Property Tests 

Thirty-nine samples were selected for physical property testing by HLA's gtotechnical 

laboratory. These samples were tested for dry density (ASTM D-2937), moisture 

content(ASTM D-221680), and grain-size distniution (ASIUD-422-63). In addition, seven 

samples were tested for hydraulic conductivity. 

2.433 Chemical Analysis 

Ninety-eight soil samples were submitted to Analytical Technologies, Inc. (An), in Szn 

Diego, California, for chemical analysis. All soil samples were submitted under 

chain-of-custody procedures. In general, two soil samples were selected from each boring 

for analysis. Samples were analpd using one or more of the following methods: 

EPA Method 8240 - Volqile organic compounds, 

EPA Method 8270 - Semi-volatile compounds, 

EPA Method 8015 modified - Glycols, 

- EPA Method 418.1 - Petroleum hydrocarbons, 

EPA Method 9045 - pH, and 

EPA Method 300.0/6010 - Selected soil ions, metals. 
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Soil samples collected from borings drilled in the first phase of the investigation in the UST 

area, the aboveground storage tank area, and the Freon-blending area were analyzed for 

volatile and semivolatile organic compounds, glycols, and petroleum hydrocarbons. Based 

on the results from the first-phase borings, the samples collected from the three additional 

borings in the aboveground solvent-storage area were only analyzed for VOCs. 

All soil samples collected in the corrosive and hydrogen peroxide bermed storage area were 

only analyzed for pH and selected ions and metals, with the exception of the two samples 

from SB-21, which were additionally analyzed for volatile and semivolatile organics, glycols, 

and petroleum hydrocarbons. 

Samples collected from the four shallow borings along the subsurface distribution lines were 

only tested for volatile organics. 

Subsurface samples collected from all other borings and the eight surface samples, were 

analyzed using the entire suite of methods listed above. 

23 GROUNDWATER INVESTIGATION 

The groundwater investigation program consisted of the installation, monitorkg, and 

sampling of a total of 18 onsite groundwater monitoring wells. Two wells were installed in 

a discontinuous perched-water zone encountered at two locations within the site. Twelve 

wells were installed in the upper portion of the underlying aquifer zone. Four additional 

wells were installed in the aquifer, two at an intermediate depth, and two at the bottom of 

the aquifer, to assess vertical hydraulic and chemical distribution characteristics. The 

monitoring well program was augplented by the collection of water samples using a 

HydroPunch sampling device. HydroPunch samples were collected at five onsite locations 

and twelve offsite locations. Surface-water samples were also collected from the unlined 

drainage channel along the northern boundary of the site. Locations of the onsite 

monitoring wells, the onsite and offsite HydroPunch samples, and the surface-water samples 

are shown on Plate 6. 
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25.1 Surbce Water 

Two surface-water samples (SW-01 and SW-02) were collected on June 23,1990, from water 

ponding near the northwest corner of the site in the unlined drainage channel. 

23.2 Monitoring Well Installation 

A summary of monitoring well construction details is presented in Table 11. 

Well installation procedures are described in Appendix A. Well completion diagrams are 

provided in Appendix B. 

252.1 Perched Zone Wells 

Perched water was encountered twice during the soil drilling activities at the site. In the 

northeast comer of the site, SB-32 was drilled and converted to a perched-zone monitoring 

well after perched water was detected at a depth of 35 feet bgs in nearby SB-2. SB-32 is 

screened over a 20 foot internal from a depth of 20 to 40 feet bgs. During the second phase 

investigation in the aboveground solvent-storage tank area, a localized zone of perched water 

was encountered while drilling SB-37. This boring was terminated at a depth of 31 feet and 

converted to a perched-zone monitoring well. SB-37 is screened over a 10-foot interval from 

a depth of 21 to 31 feet bgs. 

2.5.2.2 Aquifer Zone Wells 

Twelve wells were installed in the upper part of the aquifer zone. The first three wells 

installed, MW-1 through MW-3, were installed inside an 18-inch steel conductor casing set 
! 

to a depth of approxjmately 42 feet bgs in anticipation of the existence of a perched-water 

zone identified during previous investigations by MES. The weils are screened over a 

25-foot interval from approximately 45 to 70 feet bgs. 

Eight additional soil borings, SB-4, SB-7, SB-10, SB-13, SB-17, SB-20, SB-23, and SB-25, 

originally planned for conversion to perched-zone monitoring wells, were extended and 
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installed as wells to monitor the upper zone of the underlying aquifer. Soil Boring SB-36, 

drilled during the second phase of the investigation, was also converted into a monitoring 

well. These wells were installed without conductor casing (no perched water was 

encountered) to an average depth of 64 feet bgs. The wells are screened over a 20-foot 

interval from a depth of approximately 44 to 64 feet bgs. 

2.523 Well Nest Installation 

Two intermediate depth wells (SB-17B and SE23B), together with two deep wells (SB-17A 

and SB-23A), were installed during the second phase of the investigation to monitor 

groundwater conditions near the middle and at the base of the aquifer zone. These wells 

were located next to existing wells SB-17 and SB-23, which monitor the upper portion of the 

aquifer, to form two well nests. These well nests were used to evaluate the ptential for 

stratification of the contaminants within the aquifer unit. 

Wells SB-23, SB-234 and SB-23B are located immediately downgradient of the aboveground 

solvent-storage area Wells SB-17, SB-17A, and SB17B are located downgradient of SB-23, 

SB-23A,and SB-23B. Wells SB17B and SB-23B were drilled to depths of 91 and 97 feet, 

respectively. Both of these wells are screened over a 5-foot interval, from a depth of 

approximately 85 to 90 feet in well ~B-17h, and from a depth of approximately 90 to 95 feet 

in SB-23B. Wells SB-17A and SB-23A were drilled to depths of 130 feet each. Both wells 

were screened over a 5-foot interval from approximately 111 to 116 feet in S&17A and from 

a depth of approximately 122 to 127 feet in S E 2 3 k  All four wells were installed inside'ar. 

18-inch conductor casing which extend to depths of 33 feet (SB-23A, SB-23B) and 40 feet 

(SB-17& SB-17B). Both the deep and the intermediate wells were installed using a 

combination of bucket-auger and mud-rotary drilling techniques. 

Additional groundwater samples from the upper portion of the aquifer zone were collected 

at seventeen locations using a Hydropunch sampling system. Sumeyed locations of 
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CFT/HydroPunch samples are shown on Plate 6. A description of the ClT/Hydropunch 

sampling method and the logs of the CPT probes are provided in Appendix C. 

Prior to driving the HydroPunch sampler to the required depth, a standard cone penetration 

(CPT) was made to the required depth to provide a detailed continuous profile of the soils 

encountered at each location. The CPTfHydroPunch investigation was conducted in three 

phases as a result of difficulties in acquiring offsite access. The first six CFT probes (CFT-1 

through CPT-6) were conducted onsite in April 1991. The first probe, CPT-1, was driven 

adjacent to existing monitoring well MW-1, which had been continuously cored. This 

permitted: (1) the CIIT response to be "calibrated" to the previous boring results and (2) 

comparison of the groundwater sample collected with the Hydrofinch to the results 

obtained from the water sample collected from Monitoring Well MW-1. The second phase 

of CPTkIydroPunch sampling was conducted at five offsite locations (CPT-7 through 

CPT-11) in September 1991. CPT-7 through CPT-9 were situated upgradient of the site in 

the Southern Pacific Railroad right-of-way and downgradient of the neighboring Angeles. 

At locations CPT-7 through CPT-9, the CPT probe was unable to penetrate below 25 feet 

in depth. In order to deploy the Hydrohnch sampler in the top of the aquifer, a standard 

hollow-stem drilling rig was used to drill to the top of the underlying aquifer and then to 

push the Hydrohnch sampler into the aquifer for collection of the water samples. CPT-10 

was situated downgradient, south of the site, on property owned by Fontaine Trucking 

Company. ClT-11 was situated downgradient, southwest of the site next to Dice Road, on 

agricultural property owned by Liquid Air Corporation. Because the majority of this 

agricultural land was under cultivation in September, seven additional CPT probes planned 

for the agricultural land were postponed until November 1991. In November 1991, the final 

seven offsite CPT/HydroPunch samples (CPT-12 through CPT-18) were collected. 

\ 

23.4 Gmundwater Monitorinn and Analvsis Pmmm 

Onsite groundwater monitoring wells were monitored for depth to groundwater 14 times 

during the period from June 1990 through April 1991. During the same period, three rounds 

of groundwater sampling were conducted. Groundwater samples were collected using 

procedures as described in Appendix A and were submitted under chain-of-custody protocol 
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to AT1 for analysis. Samples collected in the first round of sampling conducted in August 

1990 were analyzed using the following EPA methods: 

EPA Method 8240 - Volatile organic compounds, 

EPA Method 8270 - Semi-volatile compounds, 

EPA Method 8015 modified - Glycols, 

EPA Method 418.1 - Petroleum hydrocarbons, 

EPA Method 150.1 - pH, 

EPA Method 9050 - Conductivity, 

EPA Method 160.1 - Total dissolved solids, 

EPA Method 9036 - Sulfate, 

EPA Method 425.1 - Surfactants, and 

EPA Method 300.0/6010 - General minerals, selected metals. 

Groundwater samples collected during subsequent sampling rounds were analyzed for volatile 

organics using EPA Method 8240 with selected samples being analyzed for general minerals 

and pH. Hydropunch groundwater samples collected from onsite and offsite locktions were 

analyzed for volatile organics using EPA Method 8240. A summary of the monitoring well 

and Hydropunch monitoring, sampling, and analysis schedule is provided in Table 12. 

2 9 5  Aauifer Testing 

On August IS and 16,1990, HIA performed slug tests in Monitoring Wells MW-1 through 

MW-3, SB-4, SB-7, SB-13, S B  17, and SB32 to assess aquifer hydraulic conductivity. Slug 

test methods are presented in Appendix A-7. 

\ 

On February 12 and 14,1991, pumpout tests were conducted during the sarnpling of Wells 

SB-17, SB-174 SB-17B, and Wells SB-23, S&23A, and SB-23B to further assess aquifer 

hydraulic conductivity. Pumpout test methods are descnied in Appendix A-7. 
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2.6 QUALITY ASSURANCE PROGRAM 

A quality assurance/quality control (QNQC) program was implemented to assure reliability 

of monitoring and measurement data. Reports documenting field investigation activities 

were prepared daily by field personnel and reviewed by the project manager. All field 

equipment used in the monitoring of site conditions and in the monitoring and collection of 

samples was calibrated on a regular basis. Duplicate samples, trip blanks, field blanks, and 

equipment blanks were collected and analyzed on a regular basis. Laboratory QA data used 

to evaluate the precision, accuracy, and completeness of the data included reagent blanks, 

matrix spikes, matrix spike duplicates, surrogate recoveries, and gas chromatograms. The 

quality assurance project plan (QAPP) and the project procedures manual (PPM) were 

presented in Appendix C of the Work Plan. 
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3.0 PHYSICAL CHARACI'ERISTXCS OF STUDY AREA 

3.1 DEMOGRAPHY AND LAM) USE 

The site is bounded immediately to the east by Sorensen Avenue and a newly constructed 

light industrial park; to the south by Fontaine Trucking Company; to the west by an 

agricultural lot (owned by Liquid Air Corporation); and to the north by an unlined drainage 

channel, a Southern Pacific Transportation Company railroad easement (spur line), and 

Angeles. The site vicinity is heavily industrialized, especially to the southeast, south, west, 

and north. The area to the northeast of the site is currently being used for new car 

preparation. A few single-family residences are located 114-mile southwest of the site, but 

the nearest residential area is located more than 2 miles west of the site. 

The site is located approximately In-mile north of the northern extent of the Santa Fe 

Springs Oil Field, a producing Supergiant, and approximately 2 miles southeast of the San 

Gabriel River Groundwater Percolation Basin. 

3.2 SURFACE FEATURES 

The former McKesson facility occupies stpproximately 4 3  acres in a largely industrialized 

area of Santa Fe Springs, California. The site is secured with a fence which surrounds the 

perimeter of the property. The working portions of the site are paved with asphaltic 

concrete and concrete. The front of the property, facing Sorensen Avenue, is landscaped 

with plants and shrubbery and contains a parking lot. The Freon-blending area, the 

neutralization pit, the runoffcontrol sump, the loading areas, pipe-trench sump, truck pit, 

parking lot, UST area, the eastern portion of the aboveground solvent storage tank area, and 

intervening areas are all paved with concrete and/or asphalt. The railroad spun (northern 

and western) are underlain with a gravel base as are the corrosivehydrogen peroxide and 

aboveground solvent- storage bermed area. 

The facility layout is illustrated on Plate 3. Aboveground chemical storage tanks (now 

demolished) were contained within approximately 2- to 3-foot-high concrete containment 
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berms and separated by internal dike walls. These tanks have been generally grouped into: 

(1) the corrosives/hydrogen peroxide storage area, (2) the aboveground solvent-storage area, 

and (3) the Freon-blending area. USTs (presently in-place) are predominantly located 

immediately to the east of the bermed aboveground solvent-storage area. An underground 

solvent- collection tank and an underground diesel tank are located immediately south of the 

aboveground solvent storage area and approimately 80 feet south of the southern extent of 

the UST area, respectively. Solvents were packaged in the solvent-packaging shed located 

immediately south of the aboveground solvent-storage area; excess andvarious waste solvents 

were temporarily stored in the solvent-collection tank. 

Railroad spurs, previously used to transport chemicals of various types onto the facility, are 

located along the northern and western boundaries of the site. A number of loading 

platforms, a pipe-trench pump, and subsurface distniution lines were associated with 

offloading of chemicals delivered via the railroad spurs. 

3 3  METEOROLOGY 

The principal and recurring windflow pattern experienced in the South Coast Air Basin 

(SCAB) is the daily sea breeze and land breeze circulation regime that exists all year. 

However, the characteristic onshore and offshore windflow pattern has a seasonal 

dependence. Essentially, in summer, the typical air breeze is about twice as strong as the 

return windflow (drainage land breeze) and is of greater duration. During winter, the 

drainage land breeze typically achieves maximum strength and duration and exhibits well 

organized flow characteristics as it moves from the inland mountain slopes to the ocean. 

The foSlowing meteorological conclusions are based on approximately 5 years of wind data 
\ 

recorded by the South Coast Air Quality Management District (SCAQMD) at their Whittier 

Air Monitoring Station (McKesson, 1983); located about 3 miles from the McKesson site: 

Approximately 28 percent of the yearly wind flow originates from the sector south- 
southeast through south-southwest, 
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Over 17 percent of the yearly wind flow originates from the sector west-southwest 
through west, and 

Offshore or drainage wind flow from the sector east-northeast through east 
accounts for over 15 percent of the yearly winds. 

Meteorological data monitored onsite from April 27 to May 18, 1990 (Table 13) exhibit 

excellent agreement with long-term climatological data recorded at the Whittier Air 

Monitoring Station operated by the SCAQMD. Both the SCAQMD data and the McKesson 

windflow profile indicated a clear bimodal characteristic in wind direction. The McKesson 

wind data show a predominance in windflow direction from the sector south-southwest 

through west, with nearly 50 percent of the wind originating from this sector. However, 

winds from the sector east-southeast through south-southeast account for apprordrnately 28 

percent of the windflow experienced at the site. The southeast sector winds generally 

represent the early formation stages of the daily sea breeze. The strong, well developed, 

mid- to late-afternoon sea breeze winds are represented by the southwest sector winds. The 

relative lack of northeast sector windflow is considered typical for the early summer season 

during which the air-monitoring program was conducted. 

'Hourly averaged windspeed and direction data recorded at the site during ambient air-sample 

collection intervals are presented in Table 14. Winds experienced at the site during the 24- 

hour sampling interval beginning on May 16,1990, were predominantly from the west at an 

average speed of 3.5 mph. Wind direction recorded during the 8-hour drainage windflow . 

interval beginning on May 17, 1990, indicates the existence of light nonherly component 

winds at average speeds of 3 mph or less. The wind record clearly indicates that the air- 

sampler systems were positioned at representative downwind locations during sample 

collection. 
$ 

None of the target VOCs were detected at concentrations above the EPA Method 8240 

detection limits in any of the 24- and &hour ambient air samples collected during the period 

of ~a~ 16 to 24,1991. Analytical results are presented in Appendix I. 
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3.4 SURFACE-WATER HYDROLOGY 

Surface waters in the site vicinity are intermittent and primarily limited to runoff associated 

with precipitation and irrigation. All of the ground surface at the site is paved, expect for 

the interior of the bermed aboveground solvent-tank area and the bermed corrosive and 

hydrogen peroxide storage areas which have gravel surfaces. Runoff from the McKesson site 

is discharged into the unlined drainage channel along the northern property line. This 

drainage channel flows generally to the east and serves as the discharge point for most of the 

industrial facilities located adjacent to it. 

3 5  GEOLOGY 

33.1 Regional Geoloeic Setting 

The facility is located on the Santa Fe Springs Plain area of the Los Angeles Coastal Plain 

(Plate 7). The Santa Fe Spring Plain has been slightly warped by the Santa Fe Sprinp- 

Coyote Hills anticlinal system and dips gently to the northeast in the vicinity of the site. 

Prominent area features include the Puente and Coyote Hills to the northeast, east, and 

southeast; and the San Gabriel River to the west. The Coastal Plain area generally consists 

of alluvial materials deposited by the Los Angeles, San Gabriel, and Santa Ana Rivers during 

the late Pleistocene'. A generalized cress-section of the Us Angeles Coastal Plain is 

presented on Plate 8. 

33.2 -1 Gcolomc Setting 

In the dte vidnity, the Santa Fe Springs Plain consists of the late Pleistocene alluvium of the 
\ 

Lakewood Formation. The Mewood Formation unconformably overlies the lower 

Pleistocene San Pedro Formation, and the Pliocene" Piw. 

Pleistocene = 0.01 to 2 million years bcforc present 

** Pliocene = 2 to 5 million years before present 
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The Lakewood Formation consists of interbedded clays, silts, silty sand., and sands 

representative of stream-type alluvial and flood-plain deposits. In the site vicinity, the 

Lakewood Formation ranges from 40 to 50 feet thick. The Gage aquifer is contained in the 

Lakewood Formation and generally occurs near the base of the formation. The Gage aquifer 

is approximately 30 feet thick in the site vicinity. 

The early Pleistocene San Pedro Formation underlying most of the Coastal Plain of Los 

Angeles County is approximately 750 feet thick in the site vicinity and consists of stratified 

silt, silty sand, sand, and gravel. The formation has been divided into various stratigraphic 

units or members (aquicludes and aquifers); only the aquifers have been named. In 

downward succession the aquifers are: the Hollydale, Jefferson, Lynwood, Silverado, and 

Sunnyside. 

The discontinuous Hollydale aquifer consists of silty sand and sand. Maximum thickness in 

the Los Angeles Coastal Plain is approximately 100 feet. 

The Jefferson aquifer underlies the Hollydale and is separated from it by aquicludes of the 

San Pedro Formation. Sediments within the aquifer consist of clayey sand, sand, and gravelly 

sand. 

The three deeper aquifers (the Lynwood, Silverado, and Sumyside) are the major water- 

producing zones in the area. The aquifers range in thickness from less than 50 to 500 feet. 

Aquifer sediments generally consist of coarse-grained sands and gravels interbedded with 

lenses of silt and clay. These aquifers have all been affected, to some extent, by structural 

folding and faulting. Structural lows, created by faulting and synclinal folding, have formed 

groundwater reservoirs in these zones. 
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3.6 SOILS 

3.6.1 Onsite Soils 

Borings drilled and logged as part of this investigation confirm the regional and local 

geologic setting of the site. A generalized stratigraphic column of the site is presented on 

Plate 9. Plate 10 shows the location of the geologic cross-sections across the site (Plates 11 

through 14). Results of the physical property tests are summarized in Table 15. Laboratory 

reports are presented in Appendix J. 

Shallow, near-surface materials underlying the site consist predominantly of silty sand, with 

minor amounts of silt and clay. Poorly sorted, fine- to coarse-grained sand (locally with 

gravel) underlie the fine-grained surficial deposits from depths between 15 and 25 to 30 feet 

bgs. These sand deposits (referred to as the upper sand mne) appear to form a northwest- 

southeast trending ~ h a ~ e l  feature. A structural contour map depicting the base of this 

upper sand unit is shown on Plate 15. This upper sand zone is interpreted to be the Gage 

Aquifer which is stratigraphically positioned at the bottom of the Lakewood formation. 

Groundwater was not encountered in this unit except in the northeast corner of the site (SB- 

2 and MW-32) and, for a limited time, at MW-37. Below the upper sand unit a zone of 

discontinuous silt, clay, and silty sand units are encountered to depths of approximately 45 

to 50 feet bgs. Beneath this zone of discontinuous units, a fine- to mediumgrained sand 

is present. This sand unit, referred to as the aquifer sand, is continuous across the site and 

is approximately 75 feet thick, extending to depths of 117 and 126 feet bgs at locations MW- 

17A and MW-23& respectively. A localized, discontinuous silt zone was present in MW-23A 

at a depth of 78 to 85 feet. This aquifer sand is water-bearing, (groundwater being 

encountered at depths between 48 arfd 50 feet bgs), and is interpreted as being the Hollydale 

aquifer, the upper-most aquifer of the San Pedro formation. A cross-section of the 

Hollydale aquifer is presented on Plate 16. A structural contour map of the top of the 

aquifer sand is presented on Plate 17. 
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3.63 Offsite Soils 

CPT datacolleaed during onsite and offsite groundwater sampling activities were interpreted 

to identify the lithology encountered. The interpreted CFT logs are presented in Appendix 

D and a fence diagram depicting the offsite extension of the four major zones onsite is 

presented on Plate 18. Subsurface investigations conducted at nearby facilities, including 

Southern California Chemical Company (Kleinfelder, 1986a), Diversey-Wyandotte 

Corporation (IUeinfelder, 1986b) and Angeles Chemical Corporation (SCS, 1991), indicate 

that the four general lithologic zones identified at the McKesson site extend throughout the 

local vicinity. 

3.7 HYDROGEOLOGY 

Two identifiable aquifer sands were encountered during this investigation, the Gage aquifer 

and the Hollydale. This section presents regional setting and water quality data and local 

hydrogeologic characteristics of these units. 

3.7.1 Reeional Hvdroeeolonic Setting 

The succession of aquifers in the vicinity of the site are depicted on Plate 8. The uppermost 

aquifer sand in this region of the Santa Fe Spring plain is the Gage aquifer, which occurs 

near the base of the Lakewood formation. Permeable mnes within this aquifer are 

discontinuous, and the aquifer is not generally considered to be a source of drinking water 

(California Department of Water Resources PWR], 1961). The Gage aquifer occurs at a 

depth of approximately 15 to 20 feet bgs and is approximately 15 feet thick in the vicinity of 

the site. I 

Separated from the Gage aquifer by an aquiclude of the uppermost part of the San Pedro 

formation, is the Hollydale aquifer. The Hollydale aquifer has been characterized as 

irregular, sinuous, and meander-like. Generally the Hollydale is not considered to yield large 

quantities of water because of its lack of continuity. Dominant recharge of the Hollydale 

occurs northeast of the site where the Hollydale merges with the overlying Gage aquifer. 
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About 1 to 2 miles southwest of the site, the Hollydale aquifer would appear to merge with 

the underlying Jefferson aquifer in the vicinity of the San Gabriel River. Neither the 

Hollydale nor the Jefferson aquifers are considered important water-producing aquifers, with 

less that 10 percent of the wells in the Central Basin being perforated in these zones. 

The major water-producing aquifers within this region are located below the Jefferson 

aquifer and are, in downward succession, the Lynwood, Silverado, and Sunnyside aquifers. 

Groundwater gradients observed in all aquifers in the San Pedro formation are generally to 

the southwest. 

3.72 Regional Water Ouality 

There are four production water wells operated by the City of Santa Fe Springs located 

within the Santa Fe Springs city limits. Of the four wells, the only one that draws water from 

the Hollydale aquifer is located approximately 9 miles south of the site. Water samples 

taken in November 1989 did not detect VOCs. 

-. Santa Fe Springs Well No. 4 is located on Telegraph and Pioneer Road, approximately 2.5 

miles southwest of the site. This well draws water from the Lynwood, Silverado, and 

Sunnyside aquifers. Water samples takin from this well in May 1991 indicated that no 

organic chemicals were present. 

Santa Fe Springs Well No. 1, located near the corner of Burke Street and Dice Road 

appdmately 0.5 miles north of the site, draws water from the Silverado and Sunnyside 

aquifers. Water quality data from samples taken in June 1991 indicate the presence 1.1 u& 

of TCE No other chemicals of mnwm were detected. 

Santa Fe Springs Well 304 WI, located approximately 2 miles west of the site, draws water 

from the Silverado aquifer. Water-quality data from samples taken in May 1991 indicate 0.5 

ugL TCE and 1.6 ug/L PCE. No other chemicals of concern were detected. 
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Two wells owned by the City of Whittier are located approximately 7 miles due north of the 

site. These wells draw water from 55 and 120 feet bgs, in what is probably the Gaspur 

aquifer. Water analyses from both wells did not detect VOCs. 

3.73 Local Hvdmeeoloeic Setting 

The Gage aquifer, identified at the site as the upper sand zone, was dry during this site 

investigation, except for isolated areas of perched water continuously present in the northeast 

corner of the site and periodically encountered in the aboveground solvent storage tank area. 

Offsite, perched water was detected in the eastern side of the Angeles site as reported in the 

SCS investigation. The presence of water in this unit is most likely seasonal and related to 

rainfall activity. 

This unit is separated from the underlying Hollydale aquifer by a zone of discontinuous silts, 

clays, and silty sands. Permeability tests conducted on samples from this zone listed on 

Table 15 indicate that this zone would serve as an effective aquitard between the overlying 

high permeable sands of the Gage aquifer and the underlying high penneable sands of the 

Hollydale aquifer.- Groundwater encountered at the site was in the lower sand identified as 

the Hollydale aquifer. 

Well monitoring data are summarized in Table 16. Potentiometric surfaci maps were 

constructed for four of the periods monitored and are presented on Plates 19a to 19d. The 

local horizontal groundwater gradient determined from these data is typically to the 

southwest at a value of 0.005 foot-per-foot. Potentiometric data collected from the two well 

nests Wells SE17/A/B and SB-23/A/B indicate a slight downward vertical gradient of 0.004 

foot-per-foot. Hydrographs of water,clcvation changes observed in selected wells are shown 

on Plates 20a to 20c. 

Over the time period of this investigation, groundwater elevations in the aquifer zone 

remained relatively constant until March-April 1991, when the groundwater elevations rose. 

This observed increase can be related to the rain during the first part of 1991. 
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Evaluation of groundwater monitoring data collected during the monitoring periods supports 

the hydrogeologic separation of the perched groundwater zone from the aquifer zone. The 

groundwater elevations measured in SB-32, completed in the perched groundwater zone, 

reflect a strong dependence on seasonal rainfall activity, illustrated by a steep decline during 

drought months followed by a rapid increase immediately following a rain event in February 

1991. Data from groundwater monitoring wells completed in the underlying aquifer exhibit 

a much more constant potentiometric level and a less severe rise associated with the rainfall 

event. 

3.7.4 Aauifer Test Results 

Results of slug tests conducted in Wells MW-1 through MW-3, SB-4, SB-7, SB-13, and SB-17 

indicated that the hydraulic conductivity of the lower aquifer was too great to measure using 

this test method. Water levels recovered within seconds of lowering the slug mandrel into 

the water column. A slug test performed on Monitoring Well SB-32 (screened in the 

perched zone) indicated a hydraulic conductivity of 4.2 gallons per day per square foot 

(gpd/ft2) corresponding to a transmissivity of 25 gallons per day per foot (gpd/ft). The low 

hydraulic conductivity in the perched zone in contrast with the high hydraulic conductivity 

in the lower aquifer supports the assertion that the two aquifers are hydrogeologically 

distinct. 

Pumpout testing in cluster Wells SB-17, SB-17A, SB-23, SB-23& and SB-23B indicated 

hydraulic conductivity values in the lower aquifer ranged from approximately 64 to 440 

gpd/p, with trmmissivity values ranging from 5,200 to 33,000 gpd/ft (see Appendix H for 

aquifer test analyses). Hydraulic conduCtivity/transmiss~ty values were lower in the more 

shallow duster wells (SB-17 and SB-,23),possibIy due to a decreased efficiency in the PVC 

slotted casing as opposed to the more efficient stainless-steel meen  in Monitoring Well 

SB-17A and SB-23k The transmissivity values for the deeper cluster wells are comparable 

to the results of field tests conducted on wells at the Southern California Chemical Company 

located approximately 114 mile to the northwest of the site. Transmissivity values at these 

wells ranged from 32,100 to 44,700 gpd/ft (Kleinfelder, 1986). 
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Aquifer test data from Wells SB17B and S B U B  were not analyzed because of 

malfunctioning equipment. 
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4.0 NATURE AND EXTENT OF CHEMICALS 

4.1 SOURCE AREAS 

Elevated concentrations of organic chemicals detected in the soil and groundwater samples 

collected during this investigation indicate the presence of one primary onsite source area 

for the observed soil and groundwater chemical concentrations, and at least one offsite 

source area that contn'utes to both the observed onsite and offsite groundwater 

concentrations. 

4.1.1 Onsite Soum Area 

The highest concentrations of chlorinated organic compounds were detected in the 

aboveground solvent storage area. This area was focused on in the previous onsite 

investigations conducted by MES, The other areas investigated onsite do not appear to have 

served as significant source areas for the observed chemical concentrations. 

4.1.2 Offsite Soum Arts 

Chemical analysis of upgradient groundwater samples and samples collected offsite, cross- 

gradient of the McKesson site, indicate the presence' of an upgradient, offSite source 

contributing to the observed groundwater condition. A previous investigation of Angeles, 

located immediately north and upgradient of the McKcsson site, revealed the presence of 

significant soil contamination to depths of over 40 feet. Analytes detected in the 

groundwater downgradient of Angeles ar t  similar to those previously detected in the soil at  

Angeles. It  appears, therefore, that Fge le s  has served as an ofbite, upgradient source for 

some of the compounds detected during this investigation. 
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4.2 SOIL AND VADOSE ZONE 

Results of the chemical analysis of soil samples collected during this investigation are 

summarized in Tables 17a through 17d. Analytical laboratory reports and chain-of-custody 

documents are presented in Appendix IS. 

4.2.1 Inoreanic Irn~acts to Soil 

Shallow and isolated evidence of historic releases and treatment of acidic compounds was 

detected within the bermed, corrosive, and hydrogen peroxide storage area. Low pH levels 

ranging from 4.2 to 4.4 were detected in 3 of the 17 samples tested from this area. These 

three samples, collected from Borings SB-16 at 6 feet bgs, SB-17 at 1.5 feet bgs, and SB-34 

- . - -_- ... --- at 5 feet bgs, also exhibited elevated sulfate levels (5620 to-9270 milligrams per kilogram 

[mgkg]) and most likely reflect the impact of a sulfuric acid release. One sample, collected 

from Boring SB-33 at a depth of 1 5  feet bgs, exhibited a high pH value of 10. This sample 

also exhibited elevated sodium and sulfate levels (4730 and 1730 mgkg, respectively) and 

might reflect the use of soda ash in the treatment of an acid release. Two additional samples 

(Borings SB-18 and SB-35, both from 1.5 feet bgs) also exhibited elevated sodium and sulfate 

levels, however, they showed pH values of 8.4 and 8.2, both within the range observed over 

the remainder of the site. Impacts related to the use of acidic or inorganic compounds 

appear to be surficial and limited to the interior of the bermed corrosive-storage area 

4.2.2 Orennic Im~acts to Soil 

VOCs, specifically chlorinated hydrocarbons, were the major class of organic compounds 

detected in the soil and vadose zone?with a total of 17 separate VOCs being detected. Low 

levels of three semivolatile organic compounds (Zmethyl naphthalene, naphthalene, and 

benzyl alcohol), together with concentrations of TPH greater than 10 mglkg (as quantified 

by-method 418.1) were also detected, but in only two borings onsite, SB-24 and SB-30. 

Selected glycols propylene, ethylene, hexylene, and diethylene were not detected in any of 

the samples analyzed. 
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Surface soil samples collected offsite in the unlined drainage channel contained low levels 

of PCE ranging from 0.1 to 1.9 mg/kg. One sample collected at a depth of 1 foot bgs had a 

detected value of 61 mgkg of PCE. The surface soil samples also contained low levels of 

Bis (2-ethyl-hexy1)-phthalate (1.9 to 4.5 m@g) and moderate amounts of TPH ranging from 

13 to 1,400 mg/kg. 

The six most prevalent compounds detected onsite were PCE, 1,1,1-TCA, TCE DCM, 

1,l-DCE, and 1,ZDCA. PCE was detected in 44 of the 98 samples analyzed (45 percent) 

at concentrations ranging from 0.05 to 2900 rng/kg. 1,1,1 TCA was detected in 36 samples 

(37 percent) at concentrations of 0.06 to 3500 mglkg. Thirty-three samples (34 percent) 

contained detectable amounts of TCE at concentrations of 0.07 to 60 mg/kg, while DCMwas 

detected in 32 samples (33 percent) at concentrations- ranging from 0.55 to 380 m%kg. Both 

1,l-DCE and 1,ZDCA were detected in 21 samples (22 percent), at concentration of 0.05 

to 5.4 and 0.06 to 32 m a g ,  respectively. The concentration frequency distribution for these 

six compounds and number of samples with detected concentrations are presented on Plates 

21a and 21b. These data indicate that high ancentrations of these compounds are detected 

in only a very small percentage of the samples. A complete listing of the compounds 

detected onsite, their frequency of occurrence, and observed concentration range is provided 

in Table 18. 

The areal distniution of all the detected compounds is generally restricted to the vicinity 

surrounding the aboveground solvent-storage tank area, in which approximately 80 percent 

of the samples analyzed contained detectable amounts of the target analytes. Samples 

collected from the three borings located within the benned storage area contained the 

highest concentrations of 16 of the 17 oompounds detected onsite. The site maximum 

concentrations of ten compounds 1,I.l-TCA (3,500 m-), PCE (2,900 mgkg), TCE (60 

mg/kg), 1,l-DCE (5.4 mgfkg), 12-DCA (32 mgkg), DCM (380 mgkg), 1,122 PCA (31 

mgkg), ethylbenzene (50 mgAcg), chlorobenzcne (170 ma), and carbon tetrachloride (550 

m&) were detected in samples from Boring SB-30. Samples from Boring SB-24 contained 

the site maximum concentrations of MEK (65 m a ) ,  acetone (120 mg/kg), toluene (130 

mgkg), and xylencs (160 mgflrg). Samples from Boring SB-37 contained the site maximum 
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concentration of 1,l-DCA (0.63 mm), and the only sample in which benzene (0.07 m@g) 

was detected. 

Minor, isolated occurrences of acetone and MEK are also evident in shallow soil samples 

collected in Boring SB-42, situated along the subsurface distribution lines. 

Soil concentration maps for 1,1,1 TCA; PCE; TCE; DCM; 1,l-DCE; and 12-DCA are 

presented on Plates 22 through 27, respectively. Data collected at two depth intervals (20 

to 25 feet and 40 to 45 feet bgs) are presented in these plates. As shown on these plates, 

the detected concentrations of these compounds decrease with depth, while the areal extent 

of the impacted zone increases. Concentration data for 1,1,1 TCA and PCE are presented 

in cross-section on Plates 28 and 29. Lateral extension of the impacted soil zone is evident 

along base of the upper sand zone and along the upper capillary fringe zone of the Iower 

aquifer sand. 

4 3  GROUNDWATER 

Results of the chemical analysis of groundwater samples collected during this investigation 

are summarized in Tables 19a through 19d. Laboratory reports and chain-of-custody forms 

are presented in Appendix L. 

4.3.1 Gcaeral Mineral Characterization 

General mineral analyses indicate that the aquifer water would not be considered potable. 

All groundwater samples analyzed exceeded the State secondary drinking water maximum 

concentration levels (MCLs) for t o ~ l  dissolved solids (TDS = 500 mg/L) and conductivity 

(900 micromhos per centimeter). Over half of the wells analyzed exceeded the MCLs for 

sulfate (250 mglL) and manganese (0.05 mgJL). lbo wells analyzed also exceeded the  

Federal EPA drinking water MCL goal for nitrate (as Nitrogen) of 10 m& 

The general mineral composition of the groundwater in both the perched zone and aquifer 

wne were compared on a trilin,ear Pipti diagram (Plate 30), which display anion (negative 
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charge) and cation (positive charge) percent compositions on a milliequivalent basis. Data 

that group together represent similar ratios between ions and would suggest that the waters 

are compositionally related. Examination of Plate 30 indicates that water samples from the 

lower aquifer form a distinct group with approximately 60 percent sulfate (SO,), chloride 

(Cl) anions, and 70 percent calcium (Ca) and magnesium (Mg) cations. Data from perched 

zone Well SB-32 plots outside the group reflecting increased percentages of carbonate (CO,) 

and bicarbonate (HCO,) anions and lower percentages of Ca and Mg cations. These data 

indicate that the water in the perched zone is compositionally different (and thus separate) 

from the lower aquifer groundwater. 

Variations in the ionic ratios of groundwater from the intermediate and deep monitoring 

wells SB-174 SB-17B, SB-ZA, and SB-23B, drilled using mud-rotary techniques, reflect the 

use of the deflocculant sodium acid pyrophosphate (SAPP) during development. 

4 3 3  Inoreanic Imvacts to Groundwater 

General uniformity of general mineral composition and pH levels in site wells indicate that 

there has been little or no inorganic impact to groundwater. An extremely low pH value of 

2.15 reported for the initial sample collected from Well MW-Ol was most likely the result 

of analyzing the improper sample vial. While measurements for pH are made on non- 

acidized vials, some samples collected from Well MW-01 were decanted into acidized vials 

for presclvation of inorganic constituents. It is believed that an acidized vial was 

inadvertently used for the pH measurement. Field measurements taken during the initial 

sampling of this well using a calibrated pH measurement instrument indicated normal pH 

levels. Subsequent resampling of Well MW-01, in which the pH was monitored in the field 

both with the standard calibrated fidd equipment and litmus paper as a redundant check, 

indicated a more normal pH value of approximately 7. 

4 3 3  Oreanic Im~acts to Groundwater 

Concentrations of only two VOCs, 1,1,1-TCA (840 and 61 ug/L) and 1,l-DCA (180 and 34 

ufi), were detected in the two surface-water samples analyzed. Phenol (65 u@) and 4- 
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methyl-phenol (27 u@) were detected in the same surface-water sample that contained the 

elevated VOC concentrations. The surface-water samples were not analyzed for TPH, 

however a sample of tap water (TW-01) did contain detectable TPH (0.06 ugL). 

Twenty-six VOC compounds were detected in the groundwater during this investigation. The 

three main classes of compounds identified were halogenated chlorinated hydrocarbons, 

aromatic hydrocarbons, and chlorofluorocarbons. Detected chlorinated compounds are: 

TCE, 

1-1-DCE, 

1,1,2-TCA, and 

Vinyl Chloride. 

Aromatic VOCs detected include: 

Benzene, 

Toluene, 

Ethylbenzene, and 

Xylenes. 

\ 

Chlorofluorocarbons detected include: 

- Dichlorofluorornethane, 

Trichlorofluoromethane (Freon 11). and 

Trichlorotrifluoroethane (Freon 113). 

SFD 1 339 
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Other VOCs detected in one or more samples included: 

Acetone, 

MIBK, 

ME& 
Chloroform, 

Dibrornochlorornethane, 

Ethylmethyl-benzene and trimethyl-benzene isomers, and 

Cyclic and aliphatic hydrocarbons. 
8 

Nine of the twenty-six compounds detected during this investigation were only detected 

offsite. Compounds detected offsite only were: 

1,1,2-TCA, 

MEK, 

mK, 

Dichlorofluoromethane, 

Trichlorotrifluoroethane, ethylmethyl-benzcne, and trimethyl-benzene isomers, and 

Cyclic and aliphatic hydrocarbons. 

Vinyl chloride was not detected in the aquifer but was detected in the perched zone. A 

listing of VOCs detected in groundwater, their frequency of occurrence, and observed 

concentration range is provided in Table 19e. 

Only two semivolatile compounds, benzoic acid and naphthalene, were detected onsite. 

Benmic acid was detected only in Well SB-23 at a concentration of 70 micrograms per liter 

(ug/L), while naphthalene was detected only in Wells SB-17, SB-20, and SB-23 at 

concentrations of 16, 10, and 14 ug/L respectively. Phenol (65 ugL) and 4-methyl-phenol 

(27 u a ) w e r e  detected in one of the two samples of surface water collected in the drainage 

channel. Low level TPH concentrations ranging from 0.06 to 0.62 ug/L were detected in five 

on-site wells (SB-4, SB-20, SB-23, SB-25, SB-32) and in the tap-water sample collected at the 
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site. Selected glycol compounds propylene, ethylene, hexylene, and diethylene, were not 

detected onsite. 

The major organic compounds detected onsite in the groundwater were: 

l,l,l-TCA (< 1 to 94,000 u@), 

PCE (5 to 45,000 ug/L), 

TCE (7 to 11,000 ugL), 

1,l-DCE ( e l  to 38,000 ugL), and 

DCM (c5 to 93,000 u@). 

Data collected from the on-site monitoring wells during the February 1991 sampling event 

were combined with Hydropunch sample analyses collected over the period of April through 
. November 1991 to produce the isoconcentration maps for these five compounds presented 

in Plates 31 through 35. Examination of these isoconcentration maps reveals an organic 

plume oriented in a northeast to southwest direction extending under the site. Maximum 

concentrations were detected at two sampling locations situated along the axis of the plume. 

Maximum values of 1,1,1-TCA, PCE, and DCM were detected in Well SB-23, situated 

immediately downgradient of the aboveground solvent storage tank area, while the maximum 

concentrations of TCE and 1,l-DCE were detected at Hydropunch location CFT-13, situated 

offsite, downgradient of SB-23. A relatively narrow zoneof high concentration values extend 

offsite, downgradient along the axis of the plume. High concentration values are also 

detected offsite, upgradient of the site. 

A secondary plume, oriented in a similar northeast to southwest direction and originating 

from an area upgradient of the McKcsson site, is evident in the isopleth for DCM. This 
1 

offsite plume is situated cross-gradient of the onsite plume and extends under the agricultural 

property west of the site. 
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433.1 Onsite Organic Plume Cbarncteristics 

The six most pervasive compounds detected onsite in the groundwater were: 

1,1,1-TCA, 

PCE, 

TCE, 

1,l-DCE, 

1,l-DCA, and 

DCM. 

Additional compounds detected onsite at least once include: 

1,l-DCA, 

1,2-DCA, and 

1,2-DCE, as well as acetone, BTEX, Freon 11, and dibromochloromethane. 

Analysis of samples collected from the wells completed in the middle of the aquifer (SB-17B 

and SB-UB) and at the bottom of the aquifer (SB-17A and SB-UA), indicates that the 

detected contamination is concentrated in the upper pan of the aquifer. Both the number 

of compounds detected and their concentrations decreased significantly with depth. Only 

five compounds were detected in wells SB-23A and SB-23B, 1,1,1-TCA (12 and 17 ug!L), 

PCE (13 and 17 ug/L), TCE (7 and 67 ug/L), 1,l-DCE (2 and 2 ug/L), and toluene (10 and 

10 ug/L). Only four compounds were detected further dawngradient in wells SB-17A and 

SB-17B, 1,1,1-TCA (3 and 1 ug/L), PC' (7 and 5 ug,L), TCE (12 and 33 u c ) ,  and toluene 

(11 and 3 ugL). The vertical distribution of analytes detected at the two well nests is sh0~1-1 
\ 

on Plate 36. 

Duplicate sample was nondetect (<I ugL) for TCE 
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The relative percentage concentration of individual halogenated compounds was examined 

to determine which constituents were most prevalent. h e  relative percentage was calculated 

by dividing the concentration of an individual constituent by the total concentration of all 

six halogenated compounds (Table 20). The predominant chlorinated hydrocarbon detected 

in the onsite plume was 1,1,1-TCA, followed by PCE, 1,l-DCE, and TCE. This relationship 

is evident in all samples collected along the axis of the onsite plume and extending offsite 

to the southwest (Plate 37a). A similar relationship is observed in samples collected from the 

perched zone during the previous site investigation conducted by MES in 1986 (Plate 3%). 

Concentration ratios of the chlorinated hydrocarbons were also calculated (Table 21). These 

data were plotted for each sample and are presented in Appendix N. All samples collected 

from along the axis of the plume exhibit a high TCArrCE ratio, a moderate 1,l-DCETCE 

ratio, and a low TCEPCE ratio (Plate 38a). A similar relationship is observed if one 

examines the ratios obtained from samples collected from the above-ground solvent storage 

area during the previous site investigation conducted by MES in 1986 (Plate 38b). 

433.2 Offsite Organic Plume Charncteristics 

Elevated concentrations of acetone, MEK MIBK, DCM, PCE, TCE, 1,1,1-TCA, 1,l- 

DCE, 1,l-DCA, and 12-DCE were detecttd upgradient of the McKesson site. Two of these 

compounds, MEK and MIBK, were not detected in groundwater samples collected onsite. 

Isoconcentration maps/contours showing the distribution of MEK, MIBK, and BTEX were 

plotted and are presented on Plates 39 through 41. The ofkite distribution of MEK and 

MIBK is very similar to BTEX and that praiously observed for DCM (Plate 35). The 

observed distniution strongly suggests the presence of an upgradient, ofiite source. 

\ 

The relative percentage concentrations (Table 20) of the chlorinated hydrocarbons detected 

in the upgradient and offsite locations are much more variable than the relationships 

observed within the main plume. This variability is most likely the result of the mixing of 

two plumes with different initial compositions. 
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Concentration ratios of TCMCE, 1,2-DCE/TCE, and TCE/PCE which were determined 

for CPT-9 and CFT-16, located to the west of the onsite plume and downgradient of Angeles 

are noticeably different from those observed in the onsite plume. These samples are typified 

by high 1,2-DCE/TCE ratios and low TCArrCE and TCE/PCE ratios. Samples collected 

from CPT-6 and MW-2, located east and slightly upgradient of the onsite plume, exhibit 

relatively high TCEPCE ratios that are similar to those exhibited by samples collected west 

of the ofkite plume at CPT-17 and CFT-18. 

4.4 QUALITY ASSURANCE 

Sample collection procedures and laboratory analyses were evaluated by HLA personnel to 

validate the reliability, precision, accuracy, and completeness of data generated during this 

investigation. A "Data Validation Checklist" was filled out for each set of analytical results 

received. Items to be checked included: daily field activity logs; preservation of samples; 

completeness of chain-o f-custody forms; condition of samples when received at the 

laboratory; laboratory QC data; trip, field, and equipment blanks, and field duplicates. Data 

validation checklists for each laboratory report are presented in Appendix M. 

Results obtained from two groundwater samples were invalidated. An acidized groundwater 

sample MK-MW-01080190, collected from Monitoring Well MW-01 on August 1,1990, was 

inappropriately analyzed for general minerals. The s h p l e  was identified by the low pH 

value of 2.15 and high sulfate value of 2,022 mglL (site average = 240 ug/L). This well was 

resampled with acceptable results (pH= 6.93, sulfate = 249 u&). Results obtained from 

sample MK-SB-04-021191, collected from Well S E W  in February 1991 were invalidated as 

the result of probable leakage of surface rainwater into the well. Results obtained were an 

order-of-magnitude lower than thoge reported during the previous two sampling events. 

Field log dailies reported that the well box had been covered by standing rainwater 

immediately prior to the sampling event, and that the well box was full of water. Evidence 

ws~s found that rainwater had entered the well, thereby locally diluting the groundwater 

concentrations, Review of all laboratory records validated the reported analytical results. 
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Data from duplicate samples were compared to assess the combined effect of sampling and 

analysis procedures on the precision of the reported results. The relative percent difference 

(RPD) was calculated for measurements of 1,1,1-TCA, PCE, TCE, DCM, 1,l-DCE, and 1,l- 

DCA in the 13 sets of duplicate samples analyzed and are summarized in Table 22. RPD 

values indicated generally acceptable levels of precision for the reported results. Results for 

the five analyes had a combined average RPD of 16.3 percent. The combined average RPD 

per sample/duplicate pair was 20.4 percent. These results indicate that the high variability 

between the values for the sample and the duplicate sample that were sometimes observed 

(e.g., 88,000 versus 62,000 ua; RPD = 34.7%) are within the normally acceptable precision 

of the measurement technique. 

The value reported for TCE in the sample from Well SB-17B (33 ug/L) should be considered 

questionable as a result of comparison with the duplicate sample analyzed (el ugL), 

yielding an unreasonably high RPD of 194 percent. 
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5.0 CHEMICAL FATE AND TRANSPORT 

The fate and transport of the chlorinated compounds detected in site soil and groundwater 

are influenced by their physical, chemical, and biochemical properties. These compounds 

are identified as having densities greater than water, viscosities less than water, low 

interfacial tension, high vapor pressure, and the ability to undergo biotransfomations. A 

summary of pertinent properties associated with chlorinated hydrocarbons detected onsite 

is presented in Table 23. Possible biotransformations are presented on Plate 42. 

5.1 FATE AND TRANSPORT OF CHLORINATED COMPOUNDS IN SOIL 

The principle source area for introduction of compounds into the subsurface appears to have 

been the aboveground solvent-storage area. The highest concentrations of compounds 

detected in the soil at the McKesson site were in samples collected from the near surface 

within this bermed area. At depth, the highest detected concentrations were detected at two 

horizons; along or near the base of the upper sand zone, and near the capillary fringe of the 

Hollydale aquifer. The observed subsurface distribution can be related to the properties of 

these compounds and characteristics of the local subsurface geologic and hydrogeologic 

settinp. 

Liquid solvents migrated vertically downward to the base of the upper sand zone 

(approximately 25 feet bgs) with minimal lateral spreading . At this depth, the transition 

from the upper sand mne to the underlying silts and days is characterized by a four order- 

of-magnitude decrease in permeability, as observed in the laboratory derived values ( 2 5  x 

lW3 to 73 x 10" an/scc), which promoted the lateral spreading of liquid-phase solvents that 

infiltrated through the sand zone. The historic presence of perched groundwater within the 
\ 

upper sand zone probably also contributed to the observed lateral extent of compounds 

detected along the base of the upper sand zone. Liquid phase solvents entering the perched 

groundwater column would tend to continue to migrate downward through the water as a 

result of their relatively high density. They would not spread laterally along the capillary 

fringe. However, solvents present within the water column would tend to dissolve into the 
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perched groundwater and would have been able to spread laterally within the perched 

groundwater column by advective, dispersive, and diffusive mechanisms. 

Voiatilization from groundwater may have contributed to the concentrations detected at 

depths of 40 to 45 feet bgs, the deeper horizon in which elevated concentrations were 

detected. In most borings outside the aboveground solvent-storage area, compounds were 

only detected in the samples collected from these depths, near the top of the capillary fringe 

area, and not in samples collected from shallower depths. This distribution of detected 

compounds may be the result of volatilization from the underlying aquifer. The high vapor 

pressures associated with the chlorinated compounds together with the high dissolved 

concentrations detected in the groundwater wuld result in elevated concentrations of these 

compounds being present in the soil gas above the saturated zone. The concentrations 

detected in soil samples collected from depths of 40 to 45 feet bgs are in most cases lower 

than the concentrations that would be expected from the application of Henry's Law. 

Because analytical methods do not generally distinguish between the mass of a compound 

present in soil gas, soil moisture, or adsorbed onto the soil particles, the levels detected in 

samples from near the groundwater surface could reflect soil gas concentrations. 

5.2 GROUNDWATER TRANSPORT AND CHEMICAL MIGRATION 

The relative effect of groundwater transport mechanisms (advection, dispersion, and 

diffusion) on the migration of chemical compounds is dependent on aquifer properties 

including heterogeneity, permeability, and hydraulic gradient, and whether the compound is 

present in a dissolved or nonaqueous liquid phase. Based on analysis of boring logs and 

laboratory and aquifer tests, the lower aquifer sands can be characterized as being fairly 

homogeneous, exhibiting moderate permeability (2 x 1P3 crnfsec) and a moderate lateral 

gradient (0.005 foot-per-foot). This condition would tend to favor advection as the dominant 

mechanism governing the transport of compounds instead of dispersion. 

Diffusion is also likely to contribute to the transport of chemical compounds in the 

groundwater. The lateral distribution of relatively low concentrations of chemicals detected 
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on and offsite are most probably related to diffusive forces generated by the elevated 

concentrations of compounds detected in the groundwater. 

Both relatively narrow zones of high level concentrations in the general direction of the 

groundwater gradient, and the cross-gradient distribution of low level concentrations 

illustrated in the isowncentration contours (Plates 32 through 36), are indicative of the 

effects of both advection and diffusion. The slight deviation of the axis of both onsite and 

offsite plumes from the graphically determined gradient direction could be reflective of slight 

lateral heterogeneities within the aquifer sands and variation in gradient direction over time. 

This would not be unusual given the reported regional sinuous nature of the Holiydale unit. 
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6.0 RISK ASSESSMENT 

This section presents a summary of the rtsults of a baseline health risk assessment conducted 

by McLaren/ChemRisk The key elements of McLarenfChemRisk's assessment are 

summarized below. The complete risk assessment is presented in Appendix 0. 

A baseline health risk assessment was conducted to evaluate the potential human health risks 

associated with exposure to chemicals at the McKcsson site in Santa Fe Springs, California. 

The baseline health risk assessment was prepared in a manner consistent with EPA's Risk 
Assessment Guidance for Su~erfund Volume I (EPA, 1989a) and Guidance for Establishing 

Target Cleanu~ Levels for Soils at Hazardous Waste Sites (EPA, 1988b) and the draft 

California Environmental Protection Agency (Cal-EPA) (formerly the California Department 

of Health Services) guidance document Scientific and Technical Standards for Hazardous 

Waste Sites (Cal-EPA, 1990). Associated cleanup levels are presented in Appendix A of 

HLA's feasibility report entitled "Feasibility Study, Onsite Remediation, McKesson 

Corporation Facility, Santa Fe Springs, California", dated October 30, 1992. 

6.1 CHEMICALS OF CONCERN 

For the purposes of the risk assessment, the former "high activity" areas of the site are 

segregated into three areas: Area A (the railroad spur), Area B (the solvent.storage area), 

and Area C (corrosive/oxidizer area). Any chemical detected in greater than 5 perunt of 

the soil samples taken from these areas is considered a soil chemical of concern. This 

selection criterion yielded 12 soil chemicals of concern that were quantitatively evaluated in 

the rnr_.nment, It is known that upgradient contamination has conmbuted to the presence 

of chemicals in groundwater at the ?+cKcsson site and downgradient from the McKtsson site. 

Since the degree relative of contniution of onsite vs. offsite activities to the presence of 

chemicals in groundwater has not yet been assessed, it is not yet posuile to determine the 

groundwater health risks that are attributed to the McKesson property. Nonetheless, health 

risks associated with groundwater exposure are assessed using existing grounbwa t er 

concentrations. 
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6.2 POTENTIALLY EXPOSED POPULATIONS AND EXPOSURE PATHWAYS 

Based on a consideration of the current site conditions, potential future uses of the site 

property, and the known fate and transport characteristics of the chemicals of concern, the 

following exposure pathways were assessed for a future onsite residential and future onsite 

occupational exposure scenario: soil ingestion, dermal contact with soil, and vapor 

inhalation. Site data were used to establish representative soil concentrations for assessing 

exposure via direct soil contact (soil ingestion and dermal contact) and as input to the vapor 

emission models. The impacted aquifer at the McKesson site is not currently used as a 

drinking water source and will likely not be used as such in the foreseeable future due to 

elevated concentrations of total dissolved solids, however, the groundwater could be used for 

non-drinking water purposes. Accordingly, onsite and offsite incidental residential exposure 

to groundwater via ingestion and dermal contaa (for example, if the aquifer were used as 

an imgation source) is assessed to determine the risks associated with groundwater under 

current conditions. In order to ensure that groundwater-related health risks are not under- 

estimated, the maximum detected chemicals concentrations in any onsite or offsite well are 

used as representative groundwater concentrations. Age-specific exposure estimates (children 

and adults) were incorporated into the residential exposure scenario. Where applicable, 

suggested regulatory default values of contaminant concentrations and exposure estimates , 
were used to assess uptake in order to approximate a "reasonable maximal scenario". 

Although offsite populations could theoretically be exposed to site-related compounds via 

vapor inhalation and contact with groundwater, offsite populations are not quantitatively 

evaluated in this assessment because: 1) the contribution of site-related activities to the 

observed groundwater chemical concentration has not yet been quantitatively determined, 

and 2) the distance between onsite vapor emission sources and ofkite populations is such 

that significant exposure to site-related vapors is unlikely to occur. 

63 HEALTH RISK ESTIMATES 

For the soil pathways of exposure (vapor inhalation, soil ingestion, and dennal contact with 

soil), the total noncancer hazard indices (including all chemicals) are 1.0 or ltss for residents 

and workers. These results suggest that the soil chemicals of concern do not pose a 
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significant noncancer hazard, according to the assumptions used in the assessment. 

Estimated increased cancer risks are 8 x lod and 2 x lQS for the occupational and onsite 

residential scenarios, respectively. These estimated cancer risks are well within the range of 

increased cancer risks that have typically been considered "insignificant" for large populations 

at both the State and Federal levels. 

For the groundwater pathways of exposure (incidental dermal contact and ingestion), the 

hazard indices range from 0.1 (dermal contact by adults) to 11.0 (ingestion by children). The 

estimated increased cancer risks are 3 x lo-' for incidental groundwater ingestion and 1 x lo4 

for incidental dermal contact. While these estimated risks and hazard indicts exceed levels 

that have typically been considered "acceptable" by regulators, it is not yet known to what 

degree site-related chemicals detected in the site soil contniute to these estimates. 

6.4 UNCERTAINTY ANALYSIS 

The conservatism present in the above estimates was quantitatively evaluated using a Monte 

Carlo analysis of probability distribution frequencies, rather than "point" default estimates, 

to describe a reasonable range of values for each exposure parameter. ?his uncertainty 

analysis demonstrated that the health risk estimates derived for the "reasonable m & n a l  

scenariow were actually orders of magnitude greater than the health risks posed to a 

significant fraction of the potentially exposed poPuIatkns. Hen% the uncertainty analysis 

quantitatively canfinned that there is a large degree of conservatism in the health risk 

estimates estimated for the 'reasonable maximal scenario? 
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7.0 SUMMARY AND CONCLUSIONS 

7.1 SUMMARY 

This section summarizes the findings of the remedial investigation and baseline health-based 

risk assessment. 

7.1.1 Natum and Extent of Chemical Comwunds 

This investigation has identified significant impacts to vadose zone soils and groundwater by 

chlorinated hydrocarbon compounds. The predominant compounds detected in both the soil 

and ~oundwater are 1,l.l-TCA, PCE, TCE, and DCM. Elevated concentrations of these 

wmpounds detected in the soil appear to be limited in their areal extent to the immediate 

vicinity, including and surrounding the aboveground solvent storage area. The aboveground 

soivent-storage tank area appears to have been the primary onsite source area for the 

chemical compounds detected in the soil. This is based on the areal and vertical 

wnuntration distniutions observed, previous investigations, and historic records of activities 

within the bermed solvent-storage area. Minor impacts to the soil were identified along the 

subsurface distniution lines connecting the northern railroad spur to the UST area. No 

significant impacts to vadose zone soils or groundwater were identified as resulting from 

activities associated with the storage, handling, or processin; of corrosiks, hydrogen 

peroxides, or glycols, 

' b o  groundwater plumes exhibiting elevated concentrations of VOCs were identified during 

this investigation. An onsite plurne, characterized by elevated concentrations of chlorinated 

hydrocarbons, including 1,1,1-TCA, PCE, XE, 1.1-DCE, and DCM was deteaed. 

Maximum concentrations of the major compounds comprising the onsitt plume were 

detected in groundwater samples collected immediately downgradient of the aboveground 

sblvent-storage tank area Elevated concentrations extend offsite both downgradient and 

upgradient of the McKcsson site. A significant reduction of the concentration of compounds 

is observed in the lateral direction, perpendicular to the plume axis. Vertically, the elevated 

concentration of compounds appear to be restricted to the upper pan of the aquifer. KO 
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observations were made that would indicate elevated concentrations of dissolved organics or 

non-aqueous phase liquid solvents exist at depth within the aquifer. 

An offsite plume, characterized by elevated concentrations of MEK, MIBK, and B E X ,  in 

addition to concentrations of chlorinated hydrocarbons, was identified to the north 

(upgradient) and west (cross-gradient) of the McKesson site. This offsite plume extends 

downgradient from the Angeles site, which appears to be a possible source. Based on the 

compounds detected in the soil and groundwater at the Angeles site and the distribution of 

compounds detected in the groundwater upgradient of the McKesson site, the Angeles site 

appears to have also served as a contributing source to the onsite plume identified at the 

McKesson site. 

7.12 Fate and Transmrt 

The observed distniution of compounds in the vadose zone soils appears to result from two 

transport processes. Within and in the vicinity of the aboveground =!vent-storage area, the 

observed distnhtion is most probably the result ofvertical migration of liquid-phase solvents 

through the vadose zone accompanied witl, lateral spreading along zones of high permeability 

contrasts. Away from the solvent storage tank area and at depths of 40 to 45 feet bgs, the 

detected concentrations of volatile organics appear to be the result of vaporization of 

dissolved compounds present in the groundwater. 

The observed plume configuration and aquifer test parameten indicate that the transport of 

chemical compounds in the groundwater is dominated by advection in a downgradient 

direction. Lateral to the plume axis, transport appears to be dependant primarily on 

diffusion. Diffusion also appears to control the distniution of compounds observed in the 

intermediate and deep zones of the aquifer. 

7;13 Risk Assessment 

The baseline risk assessment conducted by McLarenJChemRisk indicates that concentrations 

of the selected chemicals of concern detected in the site soils do not pose a significant 
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noncancer risk nor do they pose a significant increased cancer risk to future onsite residential 

or occupational populations under cunent conditions. Risks to offsite populations were not 

quantitatively assessed. 

Site-related health risks associated with the chemicals detected in groundwater were not 

possible to assess because the relative contniutions of probable onsite and offsite sources 

have not been established. The relationship between health effects and groundwater 

exposure irrespective of onsite versus offsite contributions of chemicals of concern was used 

to set cleanup levels for groundwater and soil. The cleanup levels are located in Appendix 

A of HLA's feasibility report entitled "Feasibility Study, Onsite Remediation, McKesson 

Corporation Facility, Santa Fe Springs, Californiaw, dated October 30,1992. 

7.2 CONCLUSIONS 

Activities and compounds associated with the aboveground solvent-storage tank area appear 

to have been the primary cause of the concentrations of compounds detected in onsite soils 

and groundwater. This is based on the areal and vertical concentration distniutions 

obsewed, previous investigations, and historic records of activities within the bermed solvent- 

storage area. , 

Based on the compounds detected in the mil at the Angelcs sitc and the dianiution of 

compounds detected in the groundwater offsite cross-gradient to and upgradient of the 

McKesson site, the Angeles site appears to be the primary source of the secondary offsite 

plume and a contributing source to the onsite plume identified at the McKesson sitc. 

No borings were drilled within the UST area because of the high uncertainty associated with 

&e locations of the tanks. Any unassessed impacts to vadose zone soils associated with the 

USrs would be limited to soils within this area Impacts to groundwater as a result of the 

USTs have been assessed by the presence of groundwater monitoring wells located adjacent 

to and downgradient of the UST area 
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Data collected as part of this investigation are sufficient to completely assess the extent of 

the groundwater plume identified onsite. However, offsite investigation of groundwater 

conditions is required to assess the downgradient, upgradient, and lateral extent of the 

plume. Assessment of soil and groundwater conditions upgradient of the McKesson site, 

including the Angeles site, is necessary to determine the magnitude of offsite contniutions 

to the plumes identified both on and offsite. 

7 3 3  Recommendations for Future Work 

The following activities are rammended to complete the remedial investigation of the 

McKesson site: 

Upon removal of the USTs, collection and analysis of soil samples from beneath 
the tanks. 

Analyses of soil samples collected during the tank removal activities should be 
evaluated 

A report presenting the results of the UST removals and incorporating data 
generated during this investigation should be prepared as an addendum- to the RI 
Report. 

, 

These activities would complete the assessment of vadose mne soils onsite.. 

A worlcplan for the downgradient investigation of the groundwater plume detected onsite 

should be prepared The scope of work associated with the offsite investigation should be 

designed to monitor and assess the downgradient and lateral extent of the onsite plume. 
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Table I. McKesson Environmental Data 
June 1984 

Soil 

RO~~IK Nq - B-2 - 0-2 - D-2 - B-3 
Dcflb (fa) 1 3 6 I 

Acc lone 50 ND 1.5 0.80 

Benzene N D  ND ND ND 

2-butanone (MEK) 36 ND ND ND 

ChlomCorm 1 ND 0.75 0.80 

1.1-dichloroethanc ND ND ND ND 

l,2-dichloroc1hanc 

1.1-~chloroethenc 

Erllyl Gnzene 

I sopropanol 

Mcthykne chloride 

Telrachbmthcne 

Toluene 

l ,I ,I-trichlorocthane 

1 ,l,2-lrichbroethene 

Trichloroelhene 

Xylerles 

Concentration fm&) 

8-3 - - R-3 - B-4 - R-4 - B-4 B-5 - 
3 6 1 3 6 3 

ND 0.24 7.0 ND ND 0.03 

N D  ND ND ND N D  0.001 

ND 2.10 N D  ND ND ND 

N D  ND 1 .O ND N D  ND 

N D  ND ND ND N D  0.002 

3 Notes: 
Sarnples B-2, B-3, and B-4 were coll~cted from Aboveground Solvent Storage area; Sample B-5 was collected from unlined drainage ditch. 

VI u m@g = milligrams per kilogram 
Ni l  = Not dctcclcd; available information indicates that detection limits arc variable. 
L l i r l i ~  Source: McKcsson Invironmental S c ~ i c e s  (1984a) 



Table 1. McKesson Eavironmen(P1 Data (continued) 
June 1984 

Surface Water 

Chemical 

Butyl cellosobe (2-butaxyethanol) 

Haryfeae glycol 

Diethylene glycol 

Butyl carbitol (butoxyethoxy ethanol) 

Phenyl cellosolve (2-phenoxyethanol) 

[ethanedyl bis(oxy)]biscthanol 

Methyl carbitol acetate 
(methoxyethoxy ethanol acetate) 

Phenyl carbitol (phenoxyethoxy ethanol) 

Notes: - 
Sample collc~tcd from aboveground sobent storage arra 

. uglml = micrograms per milliliter 
Data source: McKesson Environmental Services (1984a) 

Concentration (udmll 

2,700 

1,100 

11,000 

9,400 

2300 



Pesticides 

Y-BHC 

Endrin 

2,4-D 

2,4,5-TP 

Toxaphenc 

Metal 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Table 2. McKason Envhnmcnlal Datr 
October 1984 

Soil 

Concentration Imelknl 

S a m ~ l e  No. - 1 A - 1 B - 2A - 2B - 3A 
Depth (inches) 0-6 12-18 0-6 12-18 0-6 

Sampks mktcd from corrosive storage area 
Sampks rnrlyrcd for EP toxic compounds 
mgkg = mJliOrunr per kilogram 
( ) indicates aot detected blow enclosed detection limit 
Data source: McKesson Corporation (1984b) 



Tahlc 3. MeKcswn Envirnamental Data 
Marrh 1986 

Soil Groundwater 
Concentration (rndke) Concentralion f mdL) 

BoringWell No. 81 B-1 B-1 H-2 R-3 MW-2 - MW-I - MW-3 - M W 4  

Depth (ft) 25 30 37 35 36 25 

Acetone 23 200 60 2.7 1.4 5.4 430 23 160 

Butyl cellosolve (50) 390 87 (50) (50) (50) 130 (0.002) 270 
(2-bu toxyethanol) 

2-(2 buloxyethoxy) ethanol -- 44 -- -- -- -- -- -- -- 

1,l-dichloroethane (0.025) (0.025) (0.025) (0.025) (0.025) (0.025) 2.5 (0.001) 5 

1.1 -dichloroethene 0.93 (0.025) (0.025) (0.025) (0.025) (0.025) 32 7 5  34 

1.2-dichloroet hane -- -- -- -- -- -- (0.001) (0.001) 11 

Et hylbenzene 0.63 (0.05) (0.05) (0.05) (0.05) (0.05) -- -- -- 

Methanol 2 11 5 , , ,  9 8 (1) -- -- -- 
Methylene chloride 0.20 4 3  1.8 2.2 3.5 430 67 730 

Methyl ethyl ketone (0.125) 130 51 2.0 (0.125) (0.125) 210 (0.005) (0.005) 

Notes: - 
Snmpkr d l c d e d  in the abovepound solvent area. 
Samples analyzed f a  p u r p h k  organics by EPA Method 624B240, total hydrourbons by EPA Method 
6010111100; methanol by El'h Method 8015; and enractahk organics hy EPA Melhod 8270. 
m& = milli(rrams per kilogram 

( ) ~ndiulca not dctcc~rd hckw c n c k d  dclcction limits 



%il Groundwater 
Concentration (rndke) Concentration trnfl) 

MW-1 MW-3 M W 4  R-3 MW-2 - .- Boriaflell No. B-1 8-1 8-1 R-2 - - 

Naphthalene (0.2) 0.2 (0.2) ((1.2) (0.2) (0.2) (0.010) (0.010) 0.24 

2-phenoxy ethanol -- 49 -- -- -- -- -- -- -- 

Tetrachloroet heoe 94 2.2 0.13 0.05 0.18 0.05 110 22 96 

Toluene , 3.7 0.20 (0.025) (0.025) (0.025) (0.025) 18 (0.001) 38 

Total I fydrocarhons 
(low tom& BP) 14 37 (1) (1) (1) (1) (0.050) 0.051 7 

Total Hydrocarbons 
(as diesel) -- -- -- -- -- -- (0,100) 0.25 (0. 100) 

Xylenes 2.7 (0.025) (0.025) (0.025) (0.025) (0.025) (0.001) (0.001) 3 

Notes: - 
Samdcs coikdcd in the a b w c ~ ~ m n d  d e n t  area. 
Sam&es malyzcd for pu~cabk orpnia by EPA Method 6248244 total hydrourboas by EPA Method 
601W100, methand by EPA Method 8015; and e ~ r ~ c ~ . b l e  organics by BPA Method 8270. 
mglLg = mil l iuns per kilogram 
m g n  = milligmms per liter 
( ) indiutes not detcned below enclmed detection limits 
--- = not tested 
Dac. Soura: Md(eaon Corporalion (1%) 



Taut 4. McKesson Environmentnl Data 
Octaber 1989 

Concentration rnelke 

Samvle No. - SP-1 - SP-2 SP-3 - SP4 - SP-5 - 
Parameter 

pH' 8 83 83 8.0 7.7 

Tetrachloroethene 050 0.45 0.09 0.42 020 

Trichloroethene 0.10 0.09 (0.05) 0.11 (0.05) 

Notes: - 
Samples collected at RCRA drum storage area 
mgtkg = milligrams per kilogram 
( ) indicates not detected below cnclosed detection limit. 

= pH results are in units 
Data Source: Harding Lwson Associates (1990a) 
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Tank 
No. - 
S- 1 

S-2 

S-3 

S 4  

S-S 

S-6 

Tabk 5. Summa y of Tank Information, McKesson Facility 
Akveground Solvent Stornge and Freon Blending h s  

Capacity 
@allons) 

NA = Information not available 
An aboveground tanks have been removed 

Construction 

Steel 

Steel 

Steel 

NA 

Steel 

Steel 

Steel 

NA 

Steel 

Steel 

Steel 

Steel 

Stcel 

NA 

NA 

NA 

NA , 

Past Contents 

Tetrachloroethene 

Methylcne chloride, tctrachloroethenc 

Tetrachloroethene 

Mix rum (blendmg tank) 

l,l,l-trichlaroethanc; txichIoroethcne 
Trichloroethylene 

Propylene glycol 

(Holding tank) 

Glycol ether, butyl ullosolve 

Trichloroethene; 1.1.1-trichloroethane 

Ethylene glycol; isapropyl alcohol 

Sorbitol (poIyol) 

Sorbitol (polyol); Freon-113 



Tabk 6. Summary of Tank Informalion, McKesson Facility 
Abovegroud Corrosive and Hydrogen Puoxide 

Slomge Artas 

Tank Capacity 
Number fiallons) Construction Past Contents 

Note: - 
NA = Information not available 
AU aboveground tanks have been removed 

NA 
NA 
Steel 
Steel 
Steel 
NA 
Steel 
Steel 
Steel 
NA 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
NA 
NA 

N A  
NA 
Sulfuric acid 
Sulfuric acid 
Sulfuric acid 
NA 
Sodium hydroxide 
NA 
Hydrochloric acid 
NA 
NA 
Acetic acid 
Hydrochloric acid 
Hydrochloric acid 
Hydrocht3riC rcid 
NA 
Sodium hydroxide 
Powium hydroxide 
Hydrochloric rcid 
Hydrochloric acid 
Sludge 
Acetic acid 
Nitric acid 
Triton-N-101 
Triton X-100 
Naplum, Triton 
NA 
NA 



Summary or Underground Storage Tank lnfonnation, McKessoa Facilily 

Year 
Installed 

1 976 

Tank 
Number 

, Capacity 
(~allons) 

10 ,m 

l0,ooo 

10,000 

Construction 

Sleel 

Sleel 

Steel 

Wall 

Single 

Single 

Single 

Lined 

No 

No 

No 

Past Contents 

Diesel 

Status - 
Empty 

Empty 

Empty 

Hexane, methanol 

Stoddard solvent, mineral spirits, 
acetone 

PX-2 (hydrocarbon solvent) Empty 

Empty 

Empty 

empty 

Empty 

Empty 

Empty 

Empty 

Empty 

Empty 

Empty 

Empty 

Empty 

Empty 

Empty 

Empry 

U-4 

U-S 

Steel 

Steel 

Steel 

Steel 

Steel ' 

Steel 

Stecl 

Steel 

Steel 

Sleel 

Steel 

Steel 

Sleel 

Steel 

Steel 

Slccl 

Single 

Single 

Single 

Single 

Single . 
Single 

Single 

Single 

PX-3 (hydrocarbon solvent), diesel 

Cellosobe acetate, PX-2 

Cellosolve acetate, PX-2 

Acetone, hexane, gasoline 

Ilexane, fuel 

Glycol Ether EB @utyl cellosobe) 

MCK Solvent 140 Flash 

Single 

Single 

Xylene 

Toluene 

MCK Solvent VM&P 

Heptane 

Acetone 

lsopropyl alcohol; methanol 

Methanol 

lsopropyl alcohol 

Single 

Single 

Single 

Single 

Single 

Single 





Table 8. Summary of Chcmiab Stored at Angela Cbanial Company 

Mavimum Awragc Largest 
Daily Daily On-site 
Usage Usage Container 

Compound (gallons) (gallons) (gallons) 

Acetone loo00 8000 loo00 

Amy1 Acetate, Primary 500 

ButyI Acetate, Normal loo00 

Butyl Alcohol, Normal 5000 

Butyl Cellosolve 8000 

Cellosolve Acetate 500 

Cyclohexane 1000 

Denatured Alcohol 

Diacetone Alcohol 

Diesel 

Diisobutyl Kctone 

Ethyl Aatate 

2-Ethyl Hexanol 

Gasoline 

Glycol Ether DPM 

Glycol Ether PM 

hobutyl Acetate 

Isobutyl Aicohol 

Isobutyl Isobutytate 

lsophorone 

Isopropyl Acetate 

NA = information not available 
Data source: Santa Fe Springs Fire Depanment 



Table 8. Summary of Chemicals Stored at Angeles Chemical Company (continued) 

(I. 

Madmum Average L a r ~ a  
Daily Daily OnBite 
Usage Usage Container 

Compound (gallons) (gallons) (nallons) 

Lopropyl Alcohol loo00 6000 loo00 

Methanol loo00 4000 loo00 

Methyl Amy1 Ketone 1100 550 55 

Methyl Ethyl Ketone loo00 6000 loo00 

Methyl Isobutyl Ketone 1500 900 55 

Methylene Chloride lo00 495 55 

Odorlus Mineral Spirits 6000 3400 loo00 

PM Acetate 1200 #W) 514 

Perchloroethene 2500 loo0 2500 

Pevoleum Distillate, Light Aliphatic 20500 U200 loOD0 

Petroleum Distillate, Medium Niphatic 47500 t6000 ZOOOO 

Petroleum Naptha, Heavy Aromatic 2500 1800 2500 

Petroleum Naptha, Light Aromatic 5000 2500 
L 

Propasol Solvent P 550 110 

Propyl Acetate, Normal 1800 800 m4 

Propyl Almhol, Normal lo00 600 500 

Propylene Oxide 550 2l5 55 

Toluene 

1,1,1 Trichlorocthant 

Turpentine 

Wash Thinner 1CmO 8800 10000 

Xylene loo00 UlOO loo00 



T l ( e  91. knmry of w u l y t i c r l  data frun & ~ e l -  C h a i a l  Property Jwury 1990 

: Reference: SCS Engineers, Jenwry 1391. 

2 .  E6 = etnylknzertc,  MEI: = 2-buranone, M 1 6 K  = L-methyl-2-pcntanone, PEL = tetrachlorochtem 

i , ' , ; - T C A  = l , l , i - t r i c h l o r ~ r h a n c ,  ICE = t r i c h l o t ~ ~ l h c n e .  

I .  h f  = rsc: ccicctm9. 1 

i. 
z';e l es . csc 



Table 9b. s u m r y  of r u l f l i c a l  data frmn *ngcl# Chnicrl Property- JWE 1990 

B ~ ~ ~ ~ B ~ B ~ ~ ~ ~ B ~ B ~ ~ B ~ ~ ~ ~ ~ B ~ ~ R ~ ~ ~ B B ~ ~ ~ ~ ~ B B U ~ U ~ B ~ P ~ B ~ ~ ~ ~ B ~ U ~ U ~ B ~ S S S ~ ~ ~ I U ~ B ~ ~ ~ ~ ~ I ~ ~ I U I ~ ~ ~ ~ U ~ I ~ ~ ~ I B ~ B ~ ~ ~ ~ ~ ~  

8orehol; Acetaw Bmzm K 1 , l - D U  1,l-DCe ED 001 Y I K  Tolun1.1,1-TQ TCE X y l m  -...- '-'-....--*--*--...-.*-.-.--.------*.*---.------..*-- (w/kg)""""""--.----------------*-..-.---**-----.. 

8,-5 550 YD 120 SO ND 37 460 450 37 410 56 20 2% 

BH9-IS YO YO YD 21 YO 32 730 YD YO 190 YD YD 16' 

8119-2s 380 NO 390 YD YO YO YD 170 wD YD LID YO UD 

8~10-10 250 YO YD YO YD WD UD YD YO YD YD NO ND 

81110-20 600 NO NO No YD YD No No no ND YO ND YO 

8Hll-25 1300 Y D YO YD YD YD YO MD YD 59 YD NO 50 
BHll-30 YD NO 500 UD 210 11000 YO YD YD 10000 1200 76 243C 

enr r -ss  YD Y D YO H 130 ~ L Q O  WD mo 330 iwo 1000 YD 263~  

BH12-10 27000 YO NO No YO UD YD YD YD YD wD NO WD 

8~12-20 8600 YD YO YD YO YD YO % YO YD YO Y D M 

Btt13-15 6900 ND YO YD YO ND YD No YD YD YD ND UD 

8H13-30 1300 WD YO YO YO YD YD YO 90 YD 210 Y D YO 

8~13-LO 11000 NO 530 YO 160 YD 300 150 230 98 280 120 60 
8~14-5  Y D YD ru) YD YO LSD00 YD YO No 67000 YO 8700 233,OC 
8U14-10 41000 YO 29000 NO NO YD UD uD .- W O O  YO u o o  11qoc 
8~14-15 ND UD rrO 10 UD 9300 WD NO 6900 27000 ~ O O  YD 203c 
81114-20 50000 ND YO YD YD U O O O  NO WD a000  150000 28000 YO 128OC 
O ~ ~ L - Z S  39000 YO WD NO YD tmoo 110 YD two0  37000 YO YO 520c 
enl4-30 31000 10000 YO ND w UD mo 9300 YD nw YD NO iwa 
BH14-35 55000 15000 YO YO YO YD YD 6300 YO 1600 WD ND UD 
B~IL-LO ND UD NO YD YD 5600 NO I0 1400 2400 1800 YD 4300 
MUl.10 21000 wb YD WD YD Y) Yb YD #) 14 YD ND ND 

Wl-15  7900 YO No 21 92 NO NO NO 49 )rD 150 YD YD 

Wl-20 SO0 YD YO YO No YD YD WD YD YD MD YD YD 

Wl-25 430 YD YO YD WD )ED NO NO YO YD P YD MO 
WI-30 ~ S O O O  WD YD 210 WD 2200 10000 UD a m  u o  3500 270 mo 
Wl-35 85 16 NO 39 YD YD 6600 YD rrD YD YO la0 2400 ( M - 4 0  15000 I D  LID UD UD YD D YD YD UD YD YD YD 

Soi l  S m l e  

S- 1 ND YD No YD O *21@0 Y, YD 3-0 *tZO,OOO qLOO W O O  *5LM 
S-2 YO YD I D  YD YD %,QOQ U, wl 33000 l m O 0  YO 5100 264pO 

1. Refernwe: SCS Engfmrr, J a w r y  1991. 
2. EB = r t h y l b e m m ,  8 K  B Z - h n ~ o r w ,  11181: = 4-methyl-2-pcntaonc. PCE te t rachtorochtm 

I,l,l-TCA 1,1,l-trichloroethane, ?CE = tr ichlorocthmc. 
3. NO = not d e t u t d .  
L.  MA * not applicable. \ 

5 .  MCLs = Maxi- C o n t r m i ~ n t  L ~ l s  as established i n  Cal i fornia Code of Regulations t i t l e  22. 
6. trans- 1,2-dichlorocthene ua$ a lso detected i n  the uat t r  svrpte at a corumtrat ia ,  of 240 vg/L (WCL = 10 ug/l 



Table 10. Soil Analysis Schedule Summaq 

Semi- 
Volatile 

Total 
Petroleum 

Hydrocarbons 
418.1 

Volatile 
Organics 

8240 
Physical 

Pro~erties 
Organics 

8270 - Glvcols 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Boring 

MW-1 

MW-2 

MW-3 

SB- 1 

SB-2 

SB-3 

SB-4 

SB-5 

SB-6 

SB-7 

SB-8 

SB-9 

SB-10 

SB-11 

SB-12 

Notes: - 
X = sample was analyzed for stated constituents 
-- = sample was not anaIyzed for stated constituents 



Table 10. Soil Analysis Schedule Summay (continued) 

Semi- 
Volatile 
Organics 

8270 - 
X 

Total 
Petroleum 

Hydrocarbons 
41 8.1 

X 

X 

X 

X 

X 

X 

Volatile 
Organics 

8240 
Physical 

Properties 

.- 

Boring 

SB-20 

SB-21 

SB-23 

SB-24 

SB-25 

SB-26 

SB-27 

SB-30 

SB-32 

SB-33 

SB-34 

SB-35 

SB-36 

SB-37 

SB-38 

SB-39 

SB-40 

SB-41 

SB-42 

Notes: - 
X = sample was analyzed for stated constituents 
- = sample was not analyzed for stated constituents 



TaMe 11. Monitoring Well Completion Summary 

Casing 
Diameter 
(inches) 

Casing 
Depth 

f*feet bes) 

Screened 
ln terval 

(feet b ~ s )  

Conductor 
Depth 

(feet bns) 
Well 

Number 

MW-1 

MW-2 

MW-3 

Date 
Drilled - 

SB-32 

SB-36 

SB-37 

S B - 1 7 ~  

SB- 17B 

SB-23A 

SB-23B 

c = feet below ground surface - = no conductor casing preseni at that well 



Table 12. Groundwater Monitoring Analysis Schedule Summary 

Well - Date - Gea. Min. Metals - 
X 
X -- 

No, 

X 
X -- 

X = sample was anabed for stated constituents 
- = sample was not analyzed for stated constituents 



Table 12. Groundwater Monitoring Analysis Schedule Summary (continued) 

Well - - Date Gen. Min. 8240 - 625 418.1 Metals Glvcols Np, 

SB-25 8r03190 X X X X X X -- 
10R4/90 - X - - - -- - 
2/13191 - X - - -- -- -- 

SB-36 

CPT- 1 

CPT-2 

m - 3  

CPT-4 

CPT-5 

CPT-6 

CPT-7 

CPT-8 

CPT-9 

m- 10 
CF'T-11 

CPT-IS 10/28/91 - X - - -- - . - 

Notes: - 
X = sample was analyzed for stated constituents - = sample was not analyzed for stated constituents 

SFD 1 377 



Table 13. Wind Speed and Direction Frequency Distribution 

Period: APRIL 27,1990 TO MAY 18,1990 
Hours: 499 HOURS MONITORED 

Notes: 
N = north, W = west, S = south, E = east. 
MPH = miles per hour 

I WIND D I R E C T I O ~  
WIND DIRECIION 

POINT 
16 (N) 
15 (NNW) 
14 (NW) 
13 (WNW) 
12 (W) 
11 (WSW) 
10 (SW) 
9 (SSW) 
8 (S) 
7 (SSE) 
6 (SE) 
5 (ESE) 
4 (E) 
3 (ENE) 
2 (NE) 
1 (NNE) 

ALL 

PAGE 1 OF 1 

ALL SPEEDS 
( % ) 
0.6 
3.4 
2.4 
3.4 
7.2 
24.4 
8.2 
8.8 
6 

10.2 
9.6 
7.8 
3.4 
2.4 
0.6 
1.6 

SPEED 
13-15 MPH 

(%) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0-2 M P ~  
(%) 
0.4 
2.8 
1.8 
2.6 
6.8 
3.7 
2.4 
0.8 
0.6 
2.2 
2.2 
3.4 
1.6 
2.2 
0.6 
1.4 

29.5 

6-8 MPH 
(%) 
0 
0 
0 
0 

0.8 
9.2 
1.2 
3.2 
1.4 
0.8 
0.4 
0.2 
0 
0 
0 
0 

17.2 

3-5 MPH 
(%) 
0.2 
0.6 
0.6 
0.8 
5.6 
10.9 
4.6 
4.8 
4 

7.2 
6.6 
4.2 
1.8 
0.2 
0 

0.2 
52.3 

WIND 
9-12 MPH 

(%) 
0 
0 
0 
0 
0 

0.6 
0 
0 
0 
0 

0.4 
0 
0 
0 
0 
0 
1 

16-20 MPH 
(%) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

>20 MPH 
(%) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Table 14. Hourly Wind Speed and Wind Direction Data 

Notes: 
WD = wind direction 
WS = wind speed (miles per hour) 
N = north, S = south, E = east, W = west 

C 

TIME 
0000 
0100 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 

DATE: May 
WD 
W 

WNW 
W 

SW 
SE 
NE 

NNE 
NNE 
SSE 
W 
W 

WSW . 

DATE: May 
WD 

SW 
SW 
W 

WSW 
WSW 
WSW 
WSW 
WSW 

W 
W 
W 
W 

WNW 

17,1990 
WS 

3 
1 
2 
2 
2 
2 
2 
2 
2 
3 
3 

NE 

16,1990 
WS 

3 
3 
4 
9 
8 
6 
5 
5 
4 
3 
4 
4 
3 

DATE: May 
WD 
N 

NNW 
NNW 
NW 

WNW 
NNW 
NNW 

18,1990 
WS 
2 
2 
2 
1 
1 
2 
1 







Table 16. Summvy of W ~ l a  Lsvel Monitoring Dab 

- ~ 

Rderma Water Wata 
Well No. T i e  Wmtim Depth &vatiop 

(f-9 (f=9 (feet) 

0a:ll 
14:3 
1 GOO 
07:U 
@52 
08% 
1 Q.36 
1554 
m09 
lQ41 
14:38 
1331 
0759 
0858 

Water devatioa b been w e d  by a fww ol0.15 to recount 

fmSolinrt wll roundar a l i i l i o n  dhcrrpeade, 



Trbk 16. Summrry of Wata k4 Monitoring Data (continued) 

Rdcrrnac Water Water 
Well No. Date Tme Elevation Dtplh Elevation 

(ft) (ft) (ft) 

S B M  W/90 
m7m 
wl5m 
w7m 
mm 
8n7m 
9121E4 
iomim 
l o r n  
11/16/90 
1 m 1  

- 1130191 
M1/91 
1111191 

Water dentioa brr bsm corrulcd by r factor d 4.15 to account 
for Sdimt well rounder alibntion d i i c i a  



Table 16. Summary of Water Lcvd Monitoring Dab (mthucd) 

R e f m a  Water Water 
WeU No. Date Tune Elev~tion Depth Ekntion 

(ft) (fi) (ft) 

Water elmtiw has km corrected by r faeta d 4.15 to recwnt 
for Solinst well coonda alibntioa d w q e n a o  



Table 16. Sumnay of Wmta k l  Mdtonng Dau (continued) 

Refereaa Water Water 
Well No. Date Tme Elevation Depth Elevation 

(ft) (ft) (4 

a Wata e h t i o n  hr been =:ed by r fador of 4.15 to  rccaunt 
for W n r t  well sounder d b n t i o n  dircrrpnda 

- N o  water in the suing 



Table 16. Summay of Water Level Moaitoring Data (coatinued) 

Reference Water Water 
Well No. Date Tune Uemtion Depth Elemtion 

(ft)  (ft)  (ft) 

PIMW4 10t23/90 11:07 , 
(Slant Well) 11/16/90 12 16 

1/30/91 15.06 
Ylml 09.36 
411w1 w.47 

Water ekvatim has been corrected by a factor of 0.15 to account 
for Solinst weU sounder dbrat ion  discrepencis 

No water in the aring 



TABLE 17a. SWRY OF SOIL ANALYSIS - SELECTED SOIL IONS, METALS AND pH 

Nitrate 
Location Sample Date as 
ID Depth (ft) Collected Chloride Fluoride Nitrogen Sulfate 

IU-01 23.0 6/12/90 (20 19 0.70 <lo0 
MI-01 42.0 6/12/90 (20 5 1.2 <I00 
W02 23.0 6/12/90 <20 <5 0.50 400 
IW-02 45.5 6/12/90 (20 <5 6.6 < 100 
M-03 23.0 6/12/90 (20 <5 1.0 <lo0 
M-03 41.0 6/12/90 (20 15 0.70 <lo0 
SB-01 36.0-36.5 6/18/90 <20 <5 15.3 (100 
SB-01 41.0-41.5 6/18/90 (20 <5 50.1 <lo0 
SB-,02 20.5-21 6/19/90 100 <5 (2.6 <lo0 
SB-02 41-41.5 6/19/90 <20 (5 (2.6 <lo0 
SB-M 26 6/26/90 73.9 (5 0.8 400 
SB-04 46 6/26/90 52.2 <5 0.5 <I00 
SB-05 33.5 6/27/90 94.9 <5 0.1 400 
SB-05 43.5 6/27/90 84.8 (5 0.8 (100 
SB-06 26 6/29/90 (5 (5 (t.8 (100 
SB-06 46 6/29/90 <5 <5 0.5 <lo0 
SB-07 26 6/29/90 (5 (5 0.8 <lo0 
SB-07 46 6/29/90 395 (5 0.5 <lo0 
SB-08 26 6/29/90 <5 <5 1.0 (100 
3-08 42.5 6/29/90 <5 6 0.8 (100 
SB-09 21 6/29/90 <5 <5 ' 2.0 <loo 
SB-W 41 6/29/90 <5 <5 1.0 <lo0 
%-I0 30.531 6/22/90 100 13 8.4 251 
SB-10 46-46.5 6]22/90 <20 (5 (2.6 (100 
SB-11 26-26.5 6/22/90 <20 <5 (2.6 <lo0 
SB-11 41-41.5 6/22/90 <20 <5 <2.6 (100 
S8-12 20-20.5 6/20/90 (20 (5 (2.6 (100 
SB-12 30.5-31 6/20/90 <20 <5 (2.6 400 
S8-12 41-41 5 6/20/W <20 <5 <2.6 (100 
SB-14 26-26.5 6/21/90 <20 8 <2.6 (100 
SB-14 41-41.5 6/21/90 <20 8 c2.6 (100 
SB-15 26-26.5 6/21/90 (20 < 5 (2.6 172 

CI Wotes: 1. 111 values in rllligras per kilograr (mq/kg), except pH (units). 
Qo 
4 2. Caqolnds shown are those detected at one or are sanple locations. 

3. See Appendix for laboratory data reports. 
4. HA = Hot Analyzed. 

Iron Potassiun Hanganese Zinc 



TMLE 17a. SWARY OF SOIL ANALYSIS - SElECIED SOIL IOWS, METALS IU(D pH 

Nitrate 
Location Siylple Date as . 
ID Depth (ft)  Collected Chloride Fluoride Nitrogen Sulfate PH Iron Potassiun Hanganese Sod iun 2 inc 

SB-15 
SB-16 
SB- 16 
58-11 
SB- 17 
SB-18 
SB-18 
SB-19 
SB-19 
3-20 
SB-24 
SB-20 
SB-21 
SB-21 
SB-33 
SB-33 
SB-33 
SB-34 
SB-34 
SB-34 
SB-35 
56-35 
SB-35 
ss-oi 
SS-01 
SS-02 
SS-02 
SS-03 
SS-03 

m SS-04 

3 SS-04 
d 

1. All values in milliqrams per kilogra (mg/kg), except pH (mits). 
2. Capounds shown are those detected at one or more sample locations. 
3. See hppendix for laboratory data reports. 
4. WII = Not Analyzed. 



m m m u l m m m m m m m m m m m m m u l m u l m u l m m m m m m m m u l  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

d o d d d ~ * d d d d d d d d d d o o o o d d d d d d d d d d  
V V V V V V V V V V V V V V V V V V V V V V V V V V V V V V V  

m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

d o d d d d d d d d d d d d d d d d d d d O d d d d O d d d d  
V V V V V V V V V V V V V V V V V V V V V V V V V V V V V V V  

s s s z s s ~ s s s ~ s ~ + s s q N q q " 9 q q q ~ q q ~ ~ ~ q  
d d d d d d d d d d o d o o d d o O o o o o o o  o o o o o o  
V V V V V V V V V  V V Y V V V  V V V V V V  V V V V V V  

m m m m m m m m m y ~ a m m m m m * m m u l u l m m n m u l m m m m  
' ? = ! 9 9 = ? 9 9 ' ? 0  - 0 " 9 9 9 3 9 9 9 9 9 9 9 9 ~ 9 9 ~ 9 3 9  
0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0  
V V V V V V V V V  V Y V V V  V V V V V V  V V V V V V  B 

.d 



SFD 1390 



TABLE llb. SWARY OF SOIL MLLYSIS - EPL WlWX 8240 CaBOUNDS 

4-Hethyl- 2-Buta- 1 1 2 2 -  Carbon 
Location Sample Date Ethyl Total 2-Pentanone none Tetrachloro- Tetra- Chloro- 
ID Depth ( f t) Collected Toluene Benzene Xy lenes Acetone (HIBK) (HEK) ethane chloride benzene 

Notes: 1. A11 values in milligrams per kilogram (mg/kg) 
2. Canpods shown are those detected at one or more q l e  lmtions. 
3. See Appendix for laboratory data reports. 
4. R indicates Trace. MA = k t  Analyzed. 



TllBLE 17b. SMARY OF SOIL ANALYSIS - EPI HETKlD 8240 CO)(POUNDS 

1,l , 1-Tri- Tetra- Tri- 1,l-Di- 1,2-Di- Cis-1,2-Di- Trans-1,2- Ill-Dl- 1,2-Di- 
h t i o n  Swple Date chloro- llethllene chloro- chloro- chloro- chloro- chloro- Dich 101-0- chloro- chloro- 
ID Depth ( f t) Collected ethane Chloride ethene e t hene e t hene e t hene ethene ethene ethane ethane B 

ta 
Notes: 1 .  All values i n  rill iqra per kiloqrm ( q / k g )  

2 .  Campods sbwn are those detected a t  one or mre sanple locations. 
3. See Appendix for laboratory data reports. 
4. TR indicates Trace. NA = Hot Analyzed. 



.n, 

TABLE 17b. M A R Y  OF SOIL ANALYSIS - EPI I(EFH00 8240 CCHPOUNDS 

4-llethyl- 2-Buta- 
sample Date Ethyl Total ' 2-Pentanone none 
Depth ( f tj  Collected Toluene Benzene X y lenes Acetone (HIBK) (m) 

Carbon 
Tetra- Chloro- 

chloride benzene 

w w Motes: 1. A11 values in milligrams per kilogran (rg/kg) 
2. Coapounds shown are those detected at one or wre saaple locations. 
3. See Appendix for laboratory data reports. 
4. TR indicates Trace. HA = Hot Anallzed. 



TbaLE 17c. 9 W R Y  OF SOIL MlbLYSIS - EPA EI'EOD 8270 COlIPOrmDS 

2-Methyl- Bis(2-ethyl- 
Location W p l e  Date naph- Benzyl bexyl 1- laph- 
ID Depth (ft) Collected thalene Alcohol phthalate thalene 

W-03 
N-03 
SB-01 
Sb-01 
SB-02 
3-02 
SB-03 
3-03 
SB-04 
SB-04 
SB-05 
SB-05 
SB-06 
SB-06 
SB-07 
SB-07 
SB-08 
SB-08 
SB-09 
SB-09 
SB-10 
SB-10 
SB-11 
SB-11 
SB-12 
SB-12 
SB-12 
SB-U 
SB-13 
SB-14 
SB- 14 
SB-15 
SB-15 
SB-19 
SB-19 
SB-20 
SB- 20 
SB-20 
SB-21 
SB-21 
SB-23' 
SB-23 
SB-24 

Notes: 1. All values in ri l l igrars per kilcgrar (rq/kg) 
2. Corpounds sboun are those detected at one or lore simple locations. 
3.  See Appendix for laboratory data reports. 
4. TR indicates Trace. IiA = Not Analyzed. 



TMLL l7c. SUHHARY Of SOIL W Y S I S  - EPA moll 8270 rX)IIKXINDS 

2-Hethyl- Bis(2-ethyl- 
Location Saaple Date napb- Benzyl hexy1)- Haph- 
ID Depth (ft) Collected thalene Alcohol pbthalate thalene 

Notes: 1. N 1  values in ulliqrars per kilograr (q /kq)  
2. Co~pounds sbovn are tbose detected at one or more sarple locations. 
3, See Appendix for laboratory data reports. 
4 .  TR indicates Trace. HA = Hot Analyzed. 



TABLE 17d. S W Y  OF SOIL ANALYSIS - EPA HETEOD 118.1 CWWHDS 

Petroleum 
Location Sarple Date Hydro- 
ID Depth (ft) Collected carbons IR 

R-01 
6-01 
w-02 
8-02 
Illr'-03 
HW-03 
SB-01 
SB-01 
SB-02 
SB-02 
SB-03 
SB-03 
9-04 
SB-04 
SB-05 
SB-05 
SB-06 
SB-06 
SB-07 
3-07 
SB-08 
SB-08 
SB-09 
SB-09 
SB-10 
SB-10 
SB-11 
SB-11 
SB-12 
SB-12 
S l 2  
SB-13 
9-13 
3-14 
SB-14 
SB-15 
SB-15 
SB-19 
SB-19 
9-20 
SB- 20 
3-20 
SB-21 
SB-21 
SB- 23 
SB-23 

Notes: 1. N1 values in nilligrm per kilogram (rg/kg) 
2.  Corpounds shcrvr. are ~ o s e  detected i t  me or r r e  wp!e locations 
3. See Appendix for laboratory data reports. 



TABLE 17d. SUMMY 01 SOIL ANALYSIS - @A KETEOD 418.1 COlWllDS 

Petroleu 
Location Sarple Date Hydro- 
ID Depth (ft) Collected carbons IR 

9 - 2 4  
3 - 2 4  
SB- 2 l 
SB-25 
9 - 2 5  
SB-25 
SB-26 
SB-26 
SB-26 
SB-27 
SB-27 
SB-27 
SB-30 
$3- 30 
SB- 30 
SS-01 
SS-01 
SS-02 
SS-02 
SS-03 
SS-03 
SS-04 
SS-04 

Notes: 1. All values in rilligraas per kilogram (q/kq) 
2. Colpounds shorn are tbose detected at one or Bore sarple locations. 
3. See Appendix for laboratory data reports. 



Table 18. Soil Volatile Organic Compound Statistical Analysis Summary 

VOC 

Tetrachloroethene 

l,l,l-Trichloroethane 

Trichloroethene 

Methylene Chloride 

1,l-Dichloroethene 

1,2-Dichloroethane 

1,l-Dichloroethane 

Toluene 

Methyl Ethyl Ketone 

Freauency 

44/98 

36/98 

33/98 

32/98 

21/98 

21/98 

13/98 

13/98 

9/98 

Concentration Ranee (PPM) 

0.05 - 2,900 
0.06 - 3,500 
0.07 - 60 
0.55 - 380 
0.05 - 5.4 
0.06 - 32 
0.09 - 0.63 
0.1 - 130 
1 - 65 

Acetone 819 8 3.5 - 120 
Xylene (total) 8/98 0.06 - 160 
1,2-Dichloroethene (total) 7/98 0.08 - 0.6 
Carbon Tetrachloride 4/98 0.5 - 550 
Ethylbenzene 4/98 1.8 - 50 
Chlorobenzene 2/98 11,170 

1,1,2,2-Tetrachloroethane 2/98 5.9, 31 

Benzene 1/98 0.07 

Note* -* 

VOC - Volatile organic compound 



,P-., 

TBBLE 19a. S W M Y  CW CRWWOWATER AhnuBlS - CENEML HlmULS AND SEfETED METALS 

Bicarb- Total Nitrate 
bcation Date onate as Alkalinity as Surf - 
I D  Collected 4 CK03 as CllC03 Chloride Nitrogen Sulfate actants Calciun Copper Iron Potassiun 

<5 
499 
HI 

412 
412 
417 
234 
NA 

240 
436 . fi 
M 

364 
IIA 
N A 

361 
368 
416 

MA 
m 

362 
437 
406 
330 
231 
422 
nr 
MA 

400 

Notes: 1. 
2. 
3. 
4. 

111 values in milligrams per liter ( q / L ) ,  except pH (units), Conductivity ( ~ s / m )  and cationlanion balance. 
Canpounds shown are those detected at one or mre sanple locations. 
See Appendix for laboratory data reports. 
NA = Not Analyzed. 
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TABLE 19a. SUIPlARY CV GROUNDWATER bnuBIS - GENERAL HlNERALS AWD SELECTED I I E F A I S  

Cation/ Total 
Location Date An ion Cond- Dissolved 
ID Collected , Sodim Zinc Balance pH ductivity Solids Hardness 

W-01 8/01/90 115 0.24 M I  2.15 1510 1510 640 
MU-01 10/24/90 117 0.04 0.94 6.93 1630 1060 634 
W-01 2/11/91 NA M ML 7.11 N A MA MA 
W-02 8/01/90 109 0.02 0.98 1.29 14Ml 1120 581 
M-02 10/24/90 106 0.01 0.97 7.13 1520 1010 614 
W-02 2/11/91 106 0.09 0.99 7.42 1480 994 517 
W-03 8/02/90 93.1 0.01 0.95 7.27 1170 764 310 
W-03 lOl24/9fJ NA WII NA 6.93 MA I HA 
W-03 2/11/91 88.7 0.05 0.92 7.31 1150 680 370 
SB-04 8103/SO 123 0.01 0.98 7.22 1540 1150 62 1 
SB-or lo/zr/go , e MA 7.00 MI HA N A 
ss-or 2/11/91 HA nr MA 7.19 N A MA MA 
SB-01 8/03/90 130 0.01 1.02 7.44 1290 972 444 
a-07 1oj2qw MA IR MA 1.14 NI MA MA 
SB-07 2/12/91 MA IIA MA 7.29 MA N 1  NA 
Sa-10 8/02/90 117 (0.01 0.5 7.26 1450 1070 580 
!%-10 10/24/90 102 <0.01 0.90 7.15 1490 1030 600 
a-13 8/02/90 109 (0.01 0.99 7.12 1450 1080 609 
3-13 10/24/W MA IM HA 7.05 NA MA UA 
SB-13 2/11/91 HA IU N1 7.10 NII MA MA 
S-11 8/02/90 111 0.02 1.00 6.99 1470 1070 585 
SB-17 10/25/90 112 0.02 0.91 6.92 1760 1140 666 
SB-17 2/13/91 96.2 0.03 0. % 7.11 1540 1040 619 
SB-17A 2/12/91 200 0.06 0.89 5.95 1640 1180 408 
SB-17s 2/12/91 64.1 (0.01 1.05 7.53 1190 802 516 
SB-20 8/02/90 121 0.02 0.99 7 .08 1540 1360 560 
S8-20 10/25/90 1 NA MA 7.04 MA M I  N A 
SB-20 2/13/91 MA HA ~h 7.07 MA HA HA 
SB-23 8/03/90 121 0.02 0.96 7.12 1650 1230 646 

C 
a 
0 o Notes: 1.  All values in milliqrams per liter ( n q / L ) ,  except pH (units), Conductivity (nahoslan) and cationlanion balance. 

2. (up>urds shorn w e  those detected a t  one or more sample locations. 
1 b e  Appendrx for laboratorl data reports. 
4.  N A  = Not Analyzed. 
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TABLE 19a. SWARY OF CIUIUNWATER ANALYSIS - GENERAL WINERAIS AND SELECTED HETAIS  

Bicarb- - Total Nitrate 
bation Date onate as Alkalinity as Surf - 
10 Collected' CAC03 asCACO3 Chloride Nitrogen Sulfate actants Calciun Copper Iron 

Quality Control Saqles 
W-01 10/24/W 
MU-02 8/01/90 
3-17 8/02/90 
9-23 8/03/90 
9-23 10/25/90 
DJJlP 8/01/90 
QUIP 8/02/90 
WlP 8/03/90 
WlP 10/24/90 
EQUIP 10/25/90 
FIELD 10/24/90 
FIELD 10/25/90 

in 
TRIP 8/01/90 

a TRIP 8/02/90 

C 
TRIP 8/03/90 

z 

Potassiun Magnesilrm 

Notes: 1. 811 values i n  railliqrams per liter (g/L), except pH (units), Conductivity (IRhos/n) and cationlanion balance. 
2. Coqmunds shorn are those detected at one or more sample locations. 
3. See Appendix for laboratory data reports. 
4. NA = Not Analyzed. 
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TABLE 19a. SUWHARY OP CROUlWATER AhndSIS - GENERAL HIWERRLS Mil SELECTED METALS 

Cat ion/ Total 
Locdtion Date , Anion Cond- Dissolved 
I0 Collected Sodiu Zinc Balance pH ductivity Solids Hardness 

Quality Control Sarples 
W-01 10/24/90 
w-oz B/Ol/90 
S-17 8/02/90 
SB-23 B/03/90 
SB-21 10/25/90 
qlurp a/oi/so 
W I P  8/02/90 
qlull' 8/03/90 
QUIP 10/24/90 
W I P  10/25/90 
PIEU) 10/24/90 
FIELD 10/25/90 
TRIP e/oi/w 

& TRIP 8/02/90 u + TRIP 8/03/!Nl 
P 
0 
t4 

Mutes: 1 .  LI I values in all ligrams per 1 iter (q/18), exc~pt pH (units), Conductivity (amhos/an) and cationlanion balance. 
2. Compolnds show are those detected at  one or more sample locations. 
3. See Appendix for laboratory data reports. 
4. NA = Not Analyzed. 
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TBLE 1%. S W A R Y  09 ClKNNWTER ANALYSIS - EPA HmOD 62418240 CCIlPOUKOS 

Trichloro- 1 2 - T i -  Aliphatic D i b m  Ethy lnethyl- Trimethyl- 
Location Date tri f luom- chloro- Hydmcarbon Cyclic chlom- benzene benzene Vinyl 
ID Collected ethane . ebne C3 Hydrocarbon methane Isomer Isoraer Chloride 

1. A11 values In microqriuus per liter (ug /L)  
2. Canplnds shorn are those detected at one or more m p l e  locations. 
3. See Appendix for laborator1 ddta mprts. 
4. TR indloltes Tram. HA = b t  Analyzed. 



l,l,l-Tri- Tetra- Tri- 1 ,I-Di- 1,2-Di- Cis-1,2-Di- Trans-1,2- 1,l-Di- 1,2-Di- 
Location Date chlom- Ilethylene chlom- chlom- chloro- chlom- chlom- Dichloro- c h l o m  chloro- 
ID Collected * ethane Chloride ethene e thene ethene e t hene e t hene ethene ethane ethane L 

SB-20 10/25/90 12000 6100 8600 1400 4000 
SB-20 2/13/91 28000 29000 19000 2400 11000 
SB-23 8/03/90 71000 88000 24000 5800 17000 
9-23 10/25/90 81000 54000 21000 7100 8200 
9-23 2/14/91 94000 93000 40000 5000 10000 
SB-2-31 2/14/91 12 <5 13 7 2 
9-23B 2/14/91 17 <5 11 67 2 
9 -25  8/03/90 2000 72000 7000 4200 9200 
9-25 l0/25/9@ 1800 25000 5100 4200 1600 
SB-25 2/13/91 1100 46000 5500 3300 6500 
56-32 8/03/90 5200 (100 3100 4100 5500 
SB-32 10/25/90 4600 (125 2600 4100 4200 
SB-32 2/12/91 3000 <lo0 2200 - 3100 3300 
3-36 2/13/91 40000 11000 13000 1900 14000 
SW-01 6/23/90 840 (25 <5 <5 <5 
SY-02 6/23/90 61 <5 (1 (1 <1 
¶U-01 7/18/90 <l (5 <1 2 < 1 
CPT-01 4/09/91 4a (20 150 ' 280 220 
(37-02 4/D9/91 610 450 330 ' 220 330 
CPT-03 4/09/91 24UO WOO 1500 2200 1900 
Cf7-04 4/09/91 20000 (500 10000 2400 11000 
CPT-06 4/10/91 66 <lo 130 200 300 
ca-or lolorl91 760 301 160 120 %O 
ca-olr lo/oz/gi l d ~ ~  8200 13000 2100 3400 
CPT-09 10/02/91 300 8900 740 200 !I50 
CFT-10 9/10/91 5 (10 89 240 56 

C/r, CPT-11 9/10/91 79 <5 70 10 68 

3 
CL 
Q 
0 
0\ 

Motes: 1. 111 values i n  mlcrograns per liter ( q / L )  
2. Capowls shown are those detected at one or lore s q l e  locations. 
3. See llppendix for laboratory data reports. 
4. TR indicates Trace. NL = Not Analyzed. 
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TMLE 19b. S M A R Y  OF C-TER ANALYSIS - €PA lEl l iOD 624/8240 cC#lFOUHDS 

4-Wethyl- 2-Buta- Dichlom- 
Location Date Ethyl Total 2-Pentanone none Chlom- f lwm- 
ID Collected : Toluene Benzene Xilenes Ace tone ( HIBK) (KK) form methane 

Trichloro- 
f luom- 
ne thane 

1 1 2 - 1 -  181, 
chloro-1,2,2- f luoro 

Trifluoro- tric 
ethane ett 

Notes: 1. All values in  microgram per liter (q/L) 
2. C a p u r d s  shoun are those detected at .one or more san~le locatio~ls. 
3. Sec Appndir for laborator) dnta r~ports. 
4. TR indicates Ttdce. HA = lbt h l y z d .  



Trichloro- 1 2 - i -  llliphatic Dibnrmo- Ethylmethyl- Trimethyl- 
Location Date ,trifluoro- & l o w  Hydmrbon Cyclic chloro- benzene benzene Vinyl  
ID Collected ethane ethane C3 Hydrocarbon  thane lsomer Isaner Chloride 

SB-20 
SB-20 
SB-23 
SB-23 
SB-23 
SB-23B 
SB-231) 
SB-25 
30-25 
SB-25 
SB- 32 
S8- 32 
!3- 32 
SB-36 
SV-01 
3-02 
lu-01 
82-01 
CPt-02 
CPT-03 
cn-oi  
CPT-06 
CR-01 
m-OB 
CPT-OY 
CR-1U 

r" CPr-11 w 
C 
6 
0 
00 Wok: 

M I  MA 
N I  M 
H i  nn 
nn HA 4 

na . 
nn wn 
R nn 
nr MA 
tm nr 
nr Mr 
M 1 
Hh - n A 
tm - HA 
N A IU 
IIa HA 
rr wn 
M H I  
nn .. mn 
tln ., ' R 
wr wn 
If8 nn 
Y 1  . nr 
1. nn 
W11 N11 
H I  IU 
nr nn 
an MA 

1. 111 values la ricmqrams per liter ( q / L )  
2. C q m d s  shown are those detected at one or me s q l e  locations. 
3. See llppendix for laboratory data reports. 
4. '111 indicates Trace. HA = Wot Analyzed. 



lalal-Tri- Tetra- Tri- 1,l-Di- 1,2-Di- Cis-1,2-Di- Trans-1,2- 1,l-Di- 1,2-Di- 
b a t i o n  Date chlocp Itethylene chloro- chloro- ch lom chloro- chloro- Dichloro- chloro- chloro- 
ID Collected ', ethane Chloride ethene e thene ethene e thene e t hene ethene ethane ethane Bt? 

Quality Control Sarples - dlplicates ud blvtr 
W-01 10/24/90 340 <SO 110 680 1100 
W-01 2/11/91 200 l (15 480 440 830 
m-02 e lo l lw  21 <5 200 370 210 
SB-11 8/02/9 59000 13000 43000 6900 4300 
SB-1lB 2/12/91 1 (5 4 < 1 < 1 
9-23 8/03/90 63000 83000 31000 5200 16000 
SB-23 10/25/90 78000 43000 27000 6600 14000 
SB-23 2/14/91 110000 100000 44000 5400 11000 
a-36 2/13/91 4000 18000 13000 , 1900 14000 
CPT-06 4/10/91 94 (10 160 , ,' 250 370 
CPT-08 10/02/91 4400 8200 12000 2000 3300 
(37-10 9/10/91 5 <lo 81 210 46 
CPT-13 19/28/91 62000 50000 -. 11000 50000 
WIP 8/01/90 <I <5 <I . '1 <1 
€QUIP 8/02/90 (1 (5 <I < 1 (1 
OpUIP 8/03/90 (1 (5 <I <I <1 
QUIP 10/24/90 <1 <5 <1 <1 (1 

I/, W1P 10/25/90 <1 (5 <I <I (1 
'd 
d 
F' 
P 
3 Notes: 1. L11 values in r icroqras per liter (ug/L) 

2. Carpolnds shown are those detected a t  one or lore sample locations. 
3. See Appendix for laboratory data reports. 
4. TR indicates Trace. NR = Not Analyzed. 



TMLe 19b. SUMARY (# CROUNmJATER ANALYSIS - EPA HETAOO 62418240 ClWOWDS 

1 - 1  1,1,2 
4-Hethyl- 2-Buta- Dichlom- Trichloro- chloro-1,2,2- fluom-: 

location Date Ethyl Total 2-Pen tanone none Chloto- f luoro- f luom- Trif luoro- trich; 
ID Col le t  ted :~oluene Benzene Xylenes ketone (HIBU) (MEK) f om methane methane ethane eth 

Quality Control Saples - dtplicates and blanks 
M-01 10/24/90 < 20 (10 <lo (200 (100 
M-01 2/11/91 <30 (15 <15 <300 <I50 
W02 .8/01/90 5 < 1 < 1 (20 <10 
SB-11 8/02/90 1600 < S O  (500 a0000 <SO00 
SB-ln 2/12/91 2 (1 < 1 <20 40 
SB-23 8/03/W 1500 400 (300 (6000 (3000 
SB-23 10/25/90 2000 <500 <WO <lo000 <5OOO 
XI-23 2/14/91 MOO (500 620 <lo000 (5000 
SB-36 2/13/91 2000 (300 1300 ,. <MOO <I000 
CPt-06 4/10/91 <4 (2 (2 .:. <40 <M 
CPr-08 10/02/91 300 <lo0 100 <2000 <lo00 
CPt-10 91 10/91 (4 (2 (2 (40 <20 
CPT-13 10/21~/91 2000 <%O (500 . <lOOOO <5000 
WIP 8/01/90 (2 (1 <1 . <20 < 10 
opur~ slozlw (2 < 1 < 1 (20 (10 
WlP 8/03/90 <2 <1 < 1 (20 (10 
DJIIP 10/24/90 <2 < 1 < 1 <20 <lo  
WIP 10/25/90 (2 < 1 < 1 <20 (10 

3 
r 
a 
r 
m Motes: 1. All values i n  alcmgrants per l i t e r  (uq/L) 

2 .  Cmpomds shown are those detect4 at orle or more sample locations. 
3 .  !3r Appendix for Iaboratoq data wp)rts. 
4 .  f l l  i n d i c a t e s  Trace. MA = mot A ~ l l ~ e d .  





TMLE 19b. SIMIARY OF GRWDWATER ANALYSIS - EPA HrmOD 62418240 COHPOUH[IS 

lDl,l-Tri- l'etra- Tri- 1,l-Di- 1,2-Di- Cis-1,2-Di- Trans-1,2- 
location Date , chlom- llethylene chloro- chloro- chloro- chloro- chloro- Dichloro- 
ID Collected ' ethane Chloride ethene e t hene e t hene e t hene e t hene ethene 

Quality Control Samples - duplicates and blanks 
OQUlP 2/11/91 <1 <5 <1 < 1 
QUIP 2/12/91 (1 . (5 <1 <I 
EQUIP 2/13/91 (1 <5 <1 <1 
WIP 2/14/91 25 <5 30 1 
EQUIP 4/09/91 < 1 <5 < 1 <1 
EQUIP 9/10/91 < 1 <5 <1 <l 
EQUIP 10/02/91 < 1 . <5 (1 (1 
OQUIP . 10/28/91 (1 (5 <I <l 
FIEU) 10/24/90 < 1 <5 41 (1 
FIEU) 10/25/90 <I , <5 < 1 (1 
Field 211 1/91 (1 , (5 < 1 < 1 
Field 2/12/91 (1 (5 <1 - (1 
Field 2/13/91 < 1 (5 (1 - <I 
Field 2/14/91 < 1 <5 < 1 (1 
Field 4/09/91 < 1 (5 < I  ~ 1 .  
Field 9/10/91 < 1 (5 <I (1 
Field 10/02/91 < 1 (5 (1 <1 
Field 10/28/91 (1 (5 <1 .. ,. (1 
TRIP 7/18/90 1 (5 <1 ... " <1 
TRIP 8/01/90 < 1 (5 (1 (1 
TRIP 8/02/90 < 1 (5 < 1 (1 
TRIP 8/03/90 < 1 (5 (1 (1 

lDl-Di- 1,2-Di- 
chloro- chloro- 
ethane ethane 

2 Motes: 1. All values in rictoqrarr; per l i ter ( q / L )  
h, 

2 .  Caqwu~Is shown are those detected a t  6ne or mre sample locations. 
3. See Appendix for laboratory data rpports. 
4. TR indicates Trace. HA = Not hnalyzed. 
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TABLE 19b. SUMMY W CROUWIIYATER AWALYSIS - EPh HETHOD 62418240 COIBOUNDS 

Trichloro- 1 . 2 - r -  Lliphatic Dibrm- Ethyhthyl- Trimethyl- 
lrxation Date ,trifluoro- chloro- Hydrocarbon Cyclic chloro- benzene benzene Vinyl 
ID Collected ' ethane etbane C3 Hydrocarbon me thane 1-r Isomer Chloride 

Quality Control Samples - duplicates and blanks 
EQUIP 2/11/91 MA (1 
EQUIP 2/12/91 HA < 1 
EQUIP 2/13/91 HA <I 
QUIP 2/14/91 HA < 1 
@UlP 4/09/91 NA (1 
4)UIP 9/10/91 HA i 1 
OpUIP 10/02191 NA < 1 
EQUIP. 10/28/91 N A (1  
FIELD 10/24/90 la IQ 
FIELD 10/25/90 u /  M 
Field 211 1/91 HA <1 
Field 2/12/91 MA <1 
Field 2/13/91 HA (1 
Field 2/14/91 WA < 1 
Field 4/09/91 M <I 
Field 9/10/91 Nn <I 
Field 10/02/91 HA < 1 
Field 10/28/91 n <1 
TRIP 7/18/90 HA Nlr 
TRIP 8/01/90 NA NII 
TRIP 8/02/90 NA NA 
TRIP 8/03/93 1111 MA 

a Ibtes: 1. A l l  values i n  micrograms per liter (ug/L) 
2. Cuapotmds shown are those detected at one or more scvaple locations. 
3. See Appendix for laboratory data reports. ! 
4. TR indicates Trace. MA = Not Analyzed. 



TABLE 19c. SUMHARY OF GROWMATER ANALYSIS - E P A  KETHOD 625 CWOCHOS 

(' ' 2-Hethyl 
Location Date Naph- I-Uethyl- Benzoic Benzyl Napb- 
ID Collected Phenol thalene phenol Acid Alcohol Isophorone thalene 

Quality Control Sarples - duplicates and blanks 
W-02 8/01/90 <lo <lo 
Se-17 8/02/90 <I0 TR<lO 
SB-23 8/03/90 <lo TRIO 

( EQUIP 8/01/90 (10 (10 
EQVIP 8/02/90 <lo <lo 
EQUIP 8/03/90 <lo <lo 
TRIP 8/01/90 <lo <lo 
TRIP 8/02,!90 (10 (10 
TRIP 8/03/90 (10 <lo 

Ilotes: 1. All values in ricrqrars per l iter (ug/L) 
2. Corpounds shown are those detected at  one or Bore saaple locations. 
3.  See Appendix for laboratory data reports. 



TABLE 19d. SUMMARY OF GROUNDWATER ANALYSIS - EPA HETHOD 418.1 COMPOUNDS 

Petroleum 
Location Date Hydro- 
I D  Collected carbons IR 

Quality Control Samples - duplicates and blanks 
MW-02 8/01/90 <O. 05 
SB-17 8/02/90 c0.05 . 
SB-23 8/03/90 <O. 05 
EQUIP 8/01/90 c0.05 
EQUIP 8/02/90 c0.05 
EQUIP 8/03/90 <O. 05 
TRIP 8/01/90 CO. 05 
TRIP 8/02/90 <O. 05 
TRIP 8/03/90 <G. 05 

Notes: 1. All values in micrograms per liter (ug/L) 
2 .  Compounds shown are those detected at one or more sample locations. 
3. See Appendix for laboratory data reports. 



Table 19e. Groundwater Volatile Organic Compounds Statistical Summary 

Onsite Offsite 

Freouencv* Ranee 0 Fre~uencv* Ranee (udP) 

20/21 3-94,000 11/12 588,000 -. , 
DCM 

PCE 

TCE 

Vinyl Chloride 

Benzene 

Toluene 

Ethylbenzene 

Xylenes 

Freon 11 

Freon 113 

Acetone 

MIBK 

MEK 
Chloroform 

Dibromochloromethane in1 I, 12 0112 - 

Number of welldhydropunch locations with at least one detection i total number of 
; - . - well/hydropunch - - locations. 



Table 20. U T N E  PERCEKfS OFTOTAL CONCENTRATIONS OF SELECED COMPOUNDS 

,-. - 

, ,, 
NUMBER 

DATE 

AUG-90 
om-90 
om-90 
FEB.91 
FEB-91 

AUG-90 
om-90 
Fia-91  

AUG-90 
Ocr.90 
FEB-91 

AUG-90 
om-90 
FEE-91 

AUG-90 
om-90 
FEB-91 

AUG -90 
om-90 
FEB-91 

AUG-90 
om-90 
FEB-91 

AUG-90 
QCT-90 
FEB-91 

AUG-90 
oa-90 
FEB-91 

AUG-90 
om-90 
FEB-91 

AUG-90 
om-90 
off-90 
FEB-91 

AUG-90 
om-90 
FEB-91 

FEB.91 
E B - 9 1  - 



Table 20. RELATIVE PERCENTS OF TOTAL CONCENTRATlONS OF SELECTED COMP3UNDS (continued) 

NUMBER 

CPT-1 APR-91 

CP'T-2 APR-91 

CPT-3 APR-91 

CPT-4 APR91 

CPT4 APR-91 

CPT-7 OCT-91 

CPT-8 Om-91 

CPT-9 OCT-91 

CPT-10 SEPTdl 

CPT-11 SEPT-91 

CPT-12 OCT-91 

CPT-13 OCT-91 

CPT-14 OCT-91 

. CPT-I5 Oc7.91 

CPT-16 OCT-91 

CPT-17 OCT.91 

CPT-I8 0-91 



n 

Tabk 21. CONCENTRATION RATIOS FOR SBLECED COMPOUNDS 

1,IDCA 
F U N 0  DATE I.IUCE 

1,lI)CE 
TCA 

3.67 
3 24 
3.04 
3.53 
4.15 

9.00 
2.48 
9.73 

0.71 
0.77 
1.00 

2.30 
2.85 
?.67 

0.59 
0.92 
0.60 

1.24 
.' ;. 0.75 

0.94 

3.71 
3.88 
2.57 

0.08 
0.25 
0.13 

1.06 
0.91 
1-10 

0 56 
011 
0 39 

i . lncE 
TCI! 

1.86 
1.62 
1 .SZ 
1.47 
1.89 

0.68 
0.10 
0.51 

5.22 
4.25 
6.19 

1.44 
I..% 
1 . 3  

9.09 
4.34 
5.29 

4.34 
ERR 

, 4.36 

i 0.72 
0.28 
1.06 

0.76 
1.19 
1.07 

I .34 
1 .02 
1.06 

625 
2H6 
4.58 

I,2DCB 
TCE 

TC A 
PCLJ 

ICE 
YCt 

0.98 
O.% 
0.98 
1.03 
0.92 

1.82 
ERR 
2.59 

0.21 
0.33 
0.19 

1.05 
0.98 
0.98 

0.16 
0.21 
0.21 

0.30 
0.00 
0.B 

1.71 
2.29 
1.13 

0.16 
0.28 
0.18 

1.32 
1.58 
1.41 

0.17 
0.16 
0.13 

PCE 
'FCE 

DCM 
TCA 

0.10 
ERR 
0.00 

3.49 
ERR 
4.62 

3.37 
ERR 
3.59 
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Table 22. Groundwater Duplicate Ssmple Relative Percevrl Diflemnce Summary 
(WD%) 

Analvte 

Well - Sample Date 1.1.1-TCA - PCE - TCE DCM 1.1-DCE 1.1-DCA Ave RPD 

Ave 
RPD 

RPD = Isample - Dunlicate) x 100 
Sample + Duplicate 

2 

ND = Analyte not detected 



Table 23. Phyaicrl mc! Chcmial P r o p n i a  of S e l a e d  Solvmt Compounds 

u Akolute v Kinematic Relative 
Gmpound M W  S Po Koc d BP V M t y  Viva i ty  H Vapor 

(pms)  (mefL) (torr) (mUn) (klcm3) ( d c ~  C) (CP) (a) (atm-m31mo Density' 

I,I,I-TCA 
PCE 
ICE 
J X M  

Note: - 
T e m p n t u r c  of measurement L 20 degncr CeLsiw unlew othenwk noted. MW = molenrLr afcieht (gmas); S = rdubility in water 
(milligrams per liter); Po = vapor pressure (torr); Koc = saiimmUwrter putition cocffiaent (millititen per gnm); d = density 
(gram per cubic centimeter); BP = bailing point at 760 t o n  prarure (degrsa Crbiu) ;  u = -lute virority (ctatipoisc); 
v = kinematic h i t y  (centistoke); H - Henry's L w  mwunt for prnrlionin~ berueen air and water (aunapbcrccubic m e t a r  per 
mole); ad Relative Vapor Density u the vapor density relative to d y  air (drmensioalar). 

Relriive Vapor De.asity values have been a lcuhted  as the density of dry air n t u n t d  with lhe compound of iotcrst  at 20 d e p c a  C 
11 reprcscnu Iht wcightd m a n  molecular weight of the wmpoundutunted  air relative the m u n  molccularweight of dy air which is 
29.0 g n m ,  per mole. IC MW = molecular weight of the compound of i n t ~ t ,  the rehtiw npor d a i l y  d u e  m y  k a l ~ h t d  u: 

RVD = 

u the elalive vapor density relative to air saturated urith wain ir daircd. then the m a n  molauhr  wdght for moist air at  20 
degrees Celsius (28.75) should k used in phec of 29.0 in the above lomula. . b 
.* Value measured at 25 degrees Celsius \ .  .. . 
Dau SJUCC: Schwille, Fricdnch, 1968. 



Table 24. Comparison uf Grou~ldwater Cleu~~up Levels witla Selected Water Quality Criteria 

Water Quality Criteria (ppb) 

Cleanup Level1 USEPA Health 
Chemical (ppb) USEPA MCLZ Cal-EPA MCL3 Advisorv S N A R I , ~  

1 ,l,l-Trichloroethane 10,600 (94,000) 200 200 200 3,800 

Methylene Chloride 5,500 (93,000) 5 - 1,500 (10-day) 5,000 (7-day) 
H 

Tetracllloroetllcne 8M (45,000) 5 5 1,000/5,000 (7-year) 

Trichloroethene 3,700 (11,000) 5 * 5 --- --- 

* All standards taken from CaI-EPAs A Compilation of Water Oualitv Criteria (Cal-EPA, 1991) 

' Numbers in parentheses are maximally detected concentrations. 
USEPA maximum contaminant level (MCL) for drinking water. 
Cal-EPA maximum contaminant level (MCL) for drinking water. 

' Suggested No-Adverse Response Level (SNARL) establislled by the National Academy of Sciences. 



Chemical 

l,l,l-Trichloroethane 

1,2-Dichloroethane 

Methylene Chloride 

Tetrachloroethane 

Trichloroethene 

Table 25. Soil Cleanup Levels 

Soil Cleanup Levels 
(rn efke) 

1,700 

Maximum Detected 
Concentration (rngikg) 



--I Referencc.USGS 7.5-minute quadrangle, Whittier, California (photorevised 198 11 

I 1 

~ ~ n g  -.on ~ssoc~atms GENERAL LOCATION MAP PUTE 

E n g c m .  Geelogcsts 
6 ~ I C ~ S ~ S  

McKesson Corporation Property 
Santa Fe Springs, California 

1 



-v- 

I 
APPROXlMATE 

Reference: City of Sonta Fe Springs. c;mstlec b j  Lcs Ang5les County 
Deportment of Public Works, @ct?ser :987 S a l e  (2 ,- - 'ee! 

?A? 

Hsrd~ng Lsxron Aasoclrter 
cnptneert-9 one NEIGHBORING FACILITlES 
Enr~ronm*ntar S*NIC~S  m- VCI. esssn Corpora:~on Property 

Sclr.:a Fe S p r i ~ g e ,  California 
- A - -  

2 
OR**I~ roc hvHZi6 e r r  ,.L- 3'; RCvtTE3 

17>_73,*55.: 1 7?u 1 ./$2 CTL 











Puente  Hills 

Orange Co. 

EXPLANATION 

A A ' - Hydrogeologic Cross-section (Piate 81 

---- County line 
* - 

,' . Plain boundary M e  

Reference: California Department of Water Resources 
Bulletin No. 104. Appendix A. June 198 1. - 

Scale 0 1 2 3 miles 

I A 

PHY 8IOORACHlC MAP 
U T E  

I5 
Hardleg L w m  A-s 
cnglneers Gco~ogltts 
6 Gwpnyslc~sts 

McKosson Corporation Property 
Srnta Fe Springs, California 

7 - 
a n W m € W  YeeDvEO D D E  (LnSEO D U E  

DlWN 

tl V333.168.11 7?P& 1/92 





s I L n  SAND 

SAND 

w ~ t h  gravel (locally) 

SILT 
w ~ t h  some sand 

RED-BROWN SANDY CLAY/CLAYEY SAND 

SILTY SAND/SANDY SILT 

increasing silt content 

SAND 
very fine to fine grained 

SILT WITH SAND 

, SAND 

I 
very fine tc fine grained 

130 - 
105 - 

110 - 
115 - 

120 - 
125 - 

SANDY CLAY 































WELL MW-02 
WATER LEVEL ELEVATIONS AUG 90 - APR 91 
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WELL SB-32 
WATER LEVEL ELEVATIONS AUG 90 - APR 91 

DATE OF MEASUREMENT 

WELL SR-32 HYDROGRAPH 
McKesson Corporation Property 
Santa Fe Springs, California 
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Freauencv Distribution 

m 
TCA 
rn 
TCE 
m 
DCM 
E l  
1,1 -DCE 

1,2-DCA 

I Concentration Range (ppm) I 
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Freauencv Distribution 

1 Concentration Range (ppm) I 
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PIPER DIAGRAM 
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RELATIVE PERCENT CONCENTRATION 
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Chlorinated Concentration Ratios 










